This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representation of 
The original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents mil not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



* ^ ^ Intcmi 
INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



JAL PROPERTY ORG>W^TZATI0N 
International Bureau 




(51) International Patent Classification ^ : 
C07B 61/00 



A2 



(11) International Publication Number: WO 00/06525 

(43) International Publication Date: . 10 Fcbniary 2000 (10.02.00) 



(21) International Application Number: PCT/US99/16753 

(22) International Filing Date: 22 July 1999 (22.07.99) 



(30) Priority Data: 
09/121,922 



25 July 1998 (25.07.98) 



US 



(71) Applicant: PRESIDENT AND FELLOWS OF HARVARD 

COLLEGE [US/US]; 17 Quincy Street, Cambridge, MA 
02138 (US). 

(72) Inventors: SCHREIBER, Stuart, L.; 434 Mariborough Street, 

Boston, MA 02110 (US). SHAIR, Matthew, D.; Apart- 
ment 2, 16 Foskctt Street, Somerville, MA 02144 (US). 
TAN, Derek, S.; 437 Tnic Hickory Drive. Rochester, NY 
14615-1321 (US). FOLEY, Michael. A.; 107 Conwell Av- 
enue, Somerville, MA 02144 (US). STOCKWELL. Brent, 
R.; Apartment 6R, 21 Beacon Street, Boston. MA 02108 
(US). STERNSON, Scott, M.; 464 Margo Lane. Bcrwyn, 
PA 19312 (US). 

(74) Agents: SHAIR, Karolinc, K., M. ct a!.; Foley, Hoag & Biot, 
LLP. One Post Office Square, Boston, MA 02109 (US). 



(81) Designated States: AU, CA, JP. European patent (AT, BE, 
CH, CY, DE, DK, ES. FI, FR, GB, OR, IE, IT, LU, MC, 
NL, PT. SE). 



Published 

Without international search report and to be republished 
upon receipt of that report. 



Stereoselective Syntliesis of Natural Product-Like 
Compounds from Rigid Folycyclic Templates 




(54) TiUe: SYNTHESIS OF COMBINATORIAL LIBRARIES OF COMPOUNDS REMINISCENT OF NATURAL PRODUCTS 

(57) Abstract 

The present invention 
provides complex compounds 
reminiscent of natural products 
and libraries thereof, as well as 
methods for their production. 
The inventive compounds 
and libraries of compounds 
are reminiscent of natural 
products in that they contain 
one or more stereocenters, and 
a high density and diversity 
of functionality. In general, 
the inventive libraries are 
synthesized from diversifiable 
scafTold structures, which are 
syndiesized from readily avail- 
able or easily synthesizable 
template structures. In certain 
embodiments, the inventive 
compounds and libraries are 
generated from diversifiable 
scaffolds synthesized from 
a shilcimic acid based 
epoxyol template. In other 
embodiments, the inventive 
compounds and libraries are 
generated from diversifiable 
scaffolds synthesized from the 

pyridine-based template isonicotinamide. The present invention also provides a novel ortho-nitrobenzyl photoiinker and a method for its 
synthesis. Furthermore, the present invention provides methods arvl kits for determining one or more bi logical activities of members of 
the inventive libraries. Additionally, the present invent! n provides pharmaceutical compositi ns containing one or more library members. 
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SYNTHESIS OF COMBINATORIAL LIBRARIES OF 
COMPOUNDS REMINISCENT OF NATURAL PRODUCTS 

Related Applications 

The present application claims priority to US application number 09/121,922 entitled 
"Synthesis of Combinatorial Libraries of Compounds Reminiscent of Naniral Products" filed 
July 25, 1 998, which is a continuation-in-part of co-pending application number 08/95 1 ,930, 
filed October 15, 1997, entitled "Droplet Assay System", which in nmi claims priority to 
provisional application 60/049,864 entitled "Droplet Assay System" filed June 6, 1997. The 
entire contents of each of these applications are incorporated' herein by reference. 

Background of the Invention 

The identification of small organic molecules that affect specific biological functions is 
an endeavor that impacts both biology and medicine. Such molecules are useful as therapeutic 
agents and as probes of biological function. For example, progress in whole genome sequencing 
(see. for example. Collins. F.S.; Patrinos, A.; Jordan, E.; Chakravarti, A.; Gesteland, R.; Walters. 
L.; and the members of the DOE and NIH planning groups Science 1998. 282, 682) has 
facilitated a related method of exploring biological systems. The sequencing of. for example, the 
estimated 80,000 to 100.000 genes in the human genome is uncovering a myriad of novel genes 
with unknown functions. In the "reverse genetic" approach, a deletion, or "knockout" mutation 
is targeted to a known gene of unknown fimction. This is followed by a broad search for aU 
resulting biological effects, allowing the function of the gene to be inferred. In but one example 
from the emerging field of chemical genetics, in which small molecules can be used to alter the 
fimction of biological molecules to which they bind, these molecules have been effective at 
elucidating signal transduction pathways by acting as chemical protein knockouts, thereby 
causing a loss of protein fimction. (Schreiber et al. J. Am. Chem. Soc. 1990. 1 12, 5583; 
Mitchison, Chem. and Biol. 1994, /, 3) Additionally, due to the interaction of these small 
molecules with particular biological targets and their ability to affect specific biological 
functions, they may also serve as candidates for the development of therapeutics* 

Because it is diflRcult to predict which small molecules will interact with a biological 
target, intense efforts have been directed towards the generation of large numbers, or "libraries", 
of small organic compounds. These libraries can then be linked to sensitive screens to identify 
the active molecules. In many cases, researchers have developed "biased" libraries, in which all 
members share a particular characteristic, such as an ability to interact with a particular target 

1 
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0 ligand, or a characteristic structural feature designed to mimic a particular aspect of a class of 
natural compounds. For example, a number of libraries have been designed to mimic one or 
more features of natural peptides. Such "peptidomimetic" libraries include phthalimido libraries 
(WO 97/22594), thiophcne libraries (WO 97/40034), benzodiazopene libraries (US 5, 288, 514), 
libraries fonned by the sequential reaction of dienes (WO 96/03424), thiazolidinone libraries, 
5 libraries of metathiazanones and their derivatives (US 5, 549, 974), and azatide libraries (WO 
97/35 199) (for review of peptidomimetic technologies, see Gante, J., Angew. Chem, InL Ed. 
Engl 1994, Ji, 1699-1720 and references cited therein). 

Each of these libraries has provided solid phase synthetic strategies for compounds 
possessing specific core functionalities, but none achieves the complexity of structure found in 
10 natural products, or in other lead compounds prepared through traditional chemical synthetic 
routes. Complex natural products commonly contain several different functionalities and often 
are rich in stereochemical complexity. Such diversity and complexity are difiBcult to achieve if 
the synthesis is restricted to a specific class of compounds. 

Recognizing the need for development of synthetic strategies that produce large numbers 
15 of complex molecules, Boger et al. (EP 0774 464) have recently developed a solution-phase 
synthetic strategy for producing a library of compounds based on a functionalizable template 
core, to which various reagents can be added. 

However, there remains a need for development of solid-phase strategies, where the more 
rapid production methods such as split-and-pool strategies can be employed to generate larger (> 
20 1,000,000), more complex, preferably natural product-like, libraries. Additional solution-phase 
strategies would, of course, also be valuable. 

Summary of the Inventioa 

The present invention provides methods for the production of compounds and libraries of 
25 complex compounds reminiscent of natural products from diversifiable scaffold structures. In 
particular, the present invention provides synthetic strategies that allow production of complex 
compounds and preferably large collections of complex compounds that are reminiscent of 
natural products in that they contain one or more stereocenters, and a high density and diversity 
of functionality. In preferred embodiihetlts, the compounds of the present inventive libraries are 
30 structurally related to a natural product. Alternatively or additionally, the compounds of the 

inventive libraries possess the capability of acting as a ligand in a biological system to produce a 
desired inhibitory or promoter effect, and thus may also be functionally reminiscent of natural 
products. 
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According to the present invention, the inventive compounds and combinatorial Ubraries 
are synthesized from diversifiable solid support bound scaffolds, which are synthesize from 
readily available or easily synthesizable template structures. In certain embodiments, the 
inventive compounds and libraries are generated from diversifiable scaffolds synthesized from a 
shikimic acid based epoxyol template. In other embodiments, the inventive compounds and 
libraries are generated from diversifiable scaffolds synthesized from the pyridine-based template 
isonicotinamide. 

In addition to providing complex compounds reminiscent of natural products, 
combinatorial libraries thereof, and methods of their production, the present invention also 
provides a novel ortho-nitrobenzyl photolinker, and a method for its synthesis, that can be used 
in the preparation of solid suppport bound compounds and combinatorial libraries. 

The present invention ftirther provides a method for determining one or more biological 
activities of a library member. In a preferred embodiment, the method for determining one or 
more biological activities of the inventive compounds comprises contacting the inventive 
compounds with a biological target, such as a binding target or transcription based assay, and 
determining a statistically significant change in a biochemical activity relative to the level of 
biochemical activity in the absence of the compound. 

The present invention further provides a kit comprising a library of compounds and 
reagents for determining one or more biological activities of the library member. To give but 
one example, the biological activity can be determined by providing a kit containing a binding 
reagent, such as a direct reagent (binding target) or an indirect reagent (transcription based assay) 
and a library of compounds. 

The present invention additionally provides pharmaceutical compositions containing one 
or more library members. In a preferred embodiment, the pharmaceutical composition 
preferably comprises one or more of the inventive compounds and a pharmaceutically acceptable 
carrier. 

Definitioos 

"Combinatorial library": As used herein, a "combinatorial library" is a plurality of 
complex compounds reminiscent of natural products synthesized from diversifiable scaffold 
structures by employing different reactants, or monomers, at each stage of the diversification of 
the scaffold structures. The combinatorial libraries of the present invention may be prepared in 
solution or on the solid phase. 

"Diversifiable scaffold strucmres": As used herein, a "diversifiable scaffold structure" is 
a compound synthesized from a template structure, which contains unique latent or active 
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functionalities capable of being further reacted with synthetic reagents to generate at least one 
new functionality, but, particularly in the case of a latent functionality, may generate more than 
one. As used herein, a "latent functionality" is one that is present, but is temporarily inactive. 
Upon release with an activator or reagent, the latent functionality becomes active, and is thus 
available for further diversification. For example, a diversifiable scaffold structure may contain 
an epoxide moiety, which, upon reaction with a nucleophile releases a latent alcohol 
functionality and generates an additional fimctionaUty at the site of nucleophilic attack. 
Furthermore, the alcohol functionality can be subseqently diversified using electrophiles to yield 
other functionalities including, but not limited to, ether, ester, carbamate and thioester. 

"Complex compounds reminiscent of natural products": As used herein, a complex 
compound reminiscent of a natural product is a compound that, similarly to complex natural 
products which nature has selected through evolution, contains more than one stereocenter, a 
high density and diversity of fimctionality, and a diverse range of atoms within one structure. 
This terra can also, for the purposes of the present invention, be used interchangeably with the 
term "natural product-like" compound. In this context, diversity of functionality can be defined 
as varying the topology, charge, size, hydrophilicity. hydrophobicity, and reactivity, to name a 
few, of the functional groups present in the compounds. The term, "high density of 
functionality", as used herein, can preferably be used to define any molecule that contains at least 
four latent or active diversifiable fimctional moieties. These structural characterisitics may 
additionally render the inventive compounds fimctionally reminiscent of complex natural 
products, in that they may interact specifically with a particular biological receptor, and thus may 
also be functionally natural product-like. 

"Small Molecule": As used herein, the term "smaU molecule" refers to an organic 
compound either synthesized in the laboratory or found in namre. Typically, a small molecule is 
characterized in that it contains several carbon-carbon bonds, and has a molecular weight of less 
than 1 500, although this characterization is not intended to be limiting for the purposes of the 
present invention. Examples of "small molecules" that occur in nature include, but are not 
limited to, taxol, dynemicin, and r^amycin. Examples of "small molecules" that are 
synthesized in the laboratory include, but are not limited to, the inventive compounds 
incorporated herein. 

"Linker": The term "linker", as used herein, refers to a molecule or group of molecules 
connecting a solid support and a combinatorial library member. The linker may be comprised of 
a single linking molecule or may comprise a linking molecule and a spacer molecule, intended to 
separate the linking molecule and the library member by a specific distance. 
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"Radially Arrayed": The term "radially arrayed" as used herein, refers to a spatial 
arrangement of functionality that projects outwardly in all directions, from the synthesized 
scaffold struct\ire. 

"Protecting Group": The term "protecting group" as used herein, refers to a chemical 
group that reacts selectively with a desired fuctionality in good yield to give a derivative that is 
stable to further reactions for which protection is desired, can be selectively removed from the 
particular functionality that it protects to yield the desired fuctionality. and is removable in good 
yield by reagents compatible with the other functional group(s) generated during the reactions. 

"Support": The term "support", as used herein interchangeably as beads, solid surfaces, 
substrates, particles, supports, etc. These terms are intended to include 1) soUd supports such as 
beads, pellets, disks, capillaries, pore-glass beads, silica gels, polystyrene beads optionally cross- 
linked with divinylbenzene, grafted co-poly beads, poly-acrylamide beads, latex beads, 
dimethylacrylamide beads optionally cross-linked with N, N'-bis acryloyl ethylene diamine, 
glass particles coated with a hydrophobic polymer, or any other material having a rigid or semi- 
rigid surface; and 2) soluble supports such as low molecular weight non-cross-linked 
polystyrene. These materials also contain functionalities such that identifiers and/or templates, 
scaffolds, and inventive compounds can be attached to them. It is particularly preferred for the 
purposes of the present invention that the solid support Tentagel is used. 

"Identifier Tag": The tenn "identifier tag" as used herein, refers to a means for recording 
a step in a series of reactions used in the synthesis of a chemical hbrary. For the purposes of this 
application, the terms encoded chemical library and tagged chemical library both refer to 
libraries containing a means for recording each step in the reaction sequence for the synthesis of 
the chemical library. 

Description of the Drawing 

Figure 1 depicts several examples of natural product-like compounds. 
Figure 2 depicts the diverse reaction products of one embodiment of the inventive 
method. 

Figure 3 depicts the use of a small molecule to bind the Human Growth Hormone 
receptor. 

Figure 4 depicts the inventive method for the shikimic acid based combinatorial library. 
Figure 5 depicts the synthesis of different enantiomers of the epoxyol templates. 
Figure 6 depicts the synthesis of an isonicotinamide template. 
Figure 7 depicts the use of a preferred Tentagel amino resin. 



wo 00/06525 



PCT/US99/167S3 



0 Figure 8 depicts the use of a photocleavable linker to attach the solid phase resin to the 

desired template structure. 

Figure 9 depicts the synthesis of a novel ortho-nitrobenzyl photolabile linker. 

Figure 10 depicts alternative ortho-nitrobenzyl photolinkers. 

Figure 1 1 depicts a dithiane-protected benzoin photolinker. 
5 Figure 12 depicts addition of a diversity position via Fukuyama sulfonamide alkylation. 

Figure 1 3 depicts the synthesis and tandem reaction of the nitrone portion. 

Figure 14 depicts the synthesis of iodophenyl nitrones. 

Figure 1 5 depicts the synthesis of alternative scaffold structures. 

Figure 16 depicts acetoacetate as a synthetic intermediate. 
^0 Figure 1 7 depicts the sohd phase synthesis of rigid polycyclic core structures. 

Figure 1 8 depicts the synthesis of isoquinuclidine scaffolds. 

Figure 1 9 depicts the asymmetric synthesis of 1 ,2-dihydropyridines. 

Figxire 20 depicts the use of a sugar based chiral auxiliary. 

Figure 21 depicts a novel rearrangement from photolytic cleavage. 
15 Figure 22 depicts examples of solid phase cycloaddition chemistry. 

Figure 23 depicts further reactions of isoquinuclidine scaffolds. 

Figure 24 depicts solution phase lactone aminolysis. 

Figure 25 depicts aminolysis of the tetracycle with n-butylamine. 

Figure 26 depicts 2-hydroxypyridine-catalyzed butyrolactone aminolysis. 
20 Figure 27 depicts acylation of the unmasked hydroxyamide. 

Figure 28 depicts epoxide ring opening reactions. 

Figure 29 depicts additional epoxide ring opening reactions. 

Figure 30 depicts chemoselective solvolysis with AcSH and AcOH. 

Figure 3 1 depicts epoxide thiolysis. 
25 Figure 32 depicts solid phase palladium chemistry. 

Figure 33 depicts examples of palladium cross-coupling reactions at the aryl iodide. 

Figure 34 depicts rhodium-catalyzed hydroacylation and azide cycloaddition at the aryl 

alkyne. 

Figure 35 depicts nitrone and nitrile oxide, alkyne cycloadditions. 
30 Figure 36 depicts representative potential nucleation points of the isoquinuclidine 

scaffold. 

Figure 37 depicts the efficient synthesis of N-arylimide derivatives. 

Figure 38 depicts representative diversity sites for the cup-like pentacyclic scaffold. 
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cycle. 



Figure 39 depicts a synthetic plan for the geneation of 46.5 million complex molecules. 

Figure 40 depicts a synthetic plan for the generation of 30 million complex molecules. 

Figure 41 depicts a test library synthesis library quality control. 

Figure 42 depicts monomer screening. 

Figure 43 depicts library quality control for a small test hbrary. 

Figure 44 depicts demonstration compounds. 

Figure 45 depicts the synthesis of a test library of isoquinuclidine-based compounds. 

Figure 46 depicts the use of photorelease of the inventive compounds into nanodroplets. 

Figure 47 depicts the ability of the shikimic acid test library to activate the 3TP promoter. 

Figure 48 depicts the antagonism of TGF-P-induced reporter gene activity. 

Figure 49 depicts the inhibition of mink lung cell growth by the test library. 

Figure 50 depicts the ability of KC233 to arrest mink lung cells in the S-phase of the cell 



Figure 51 depicts fully elaborated products 42a-f. 

Figure 52 depicts testing of potential building blocks for the shikimic acid-based library. 
Figure 53 depicts alkyne building blocks. 
Figure 54 depicts amine building blocks. 
Figure 55 depicts carboxylic acid building blocks. 
Figure 56 depicts representative LC-MS data for testing of building blocks. 
Figure 57 depicts tetracycle and building blocks used in the test library. 
Figure 58 depicts alkyne and amine building block masses and the resulting 64 unique y- 
hydroxyamide product masses. 

Figure 59 depicts respresentative LC-MS data for test library pool 43 {X^4} acylated 
with Acid 4. 

Figure 60 depicts the coupling of Still's polyhaloaromatic EC-GC tags directly to the 
polystyrene backbone of beads using mild carbene insertion chemistry. 
Figure 61 depicts results for a mink lung cell proliferation assay. 
Figure 62 depicts activators of the TGF-p-responsive reporter gene. 
Figure 63 depicts results for TGF-P-responsive reporter gene assay. 
Figure 64 depicts results for TGF-p-reponsive reporter gene assay. 
Figure 65 depicts numbered acid building blocks tested. 
Figure 66 depicts numbered amine building blocks tested. 
Figure 67 depicts numbered alkyne building blocks tested. 
Figure 68 depicts representative EC-GC trace for binary encoding tag analysis. 
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Description of Certain Preferred Embodiments 

As described herein, the present invention provides complex radially arrayed compounds 
and libraries of compounds, and methods for making such libraries. In genena, the present 
invention provides synthetic strategies that allow production of compounds and large collections 
of compounds that are reminiscent of complex natural products in that they contain at least one 
stereocenter, a high density and diversity of fimctionality displayed in a radial array, and a 
diverse range of atoms within one structure. In this context, diversity of functionality can be 
defined as varying a specific characteristic or set of characteristics of the functional groups 
present in the molecule including, but not limited to, topology, size, charge, hydrophilicity, 
hydrophobicity, and reactivity. Examples of ways in which functional groups may differ from 
one another include, but are not limited to, variations in either the shape or chain length of a 
particular collection of atoms or variations in the particular atoms present in the functional 
groups. Additionally, fimctional groups may also differ from one another by variations in both 
the shape or chain length and variations in the particular atoms present in the functional groups. 
In the context of the present invention, a high density of functionality can be defined as a large 
number of chemical moieties present in an inventive compound or library member. In preferred 
embodiments the inventive compounds and library members contain at least four chemical 
moieties. For example, in a preferred embodiment, an inventive compound or library member 
may contain substituted aryl, epoxide, amine and ester functionaUties, and will contain at least 
one stereocenter. Figure 1 depicts examples of inventive compounds containing stereochemical 
complexity and a high density and diversity of functionality, qualities that render them 
reminiscent of natural products (examples include, but are not limited to, trapoxin, Taxol™, (+)- 
discodermolide, or rapamycin) or "naniral product-like". Figure 2 depicts examples of some of 
the inventive compounds. Furthermore, as.discussed previously, the functionality is displayed in 
a radial array, which, unlike many polymers or chains of peptides or other molecules, enables 
diversification in all directions, thus adding to the complexity of the inventive compounds and 
providing them with a greater likelihood of interacting with biological molecules. In certain 
embodiments, this complexity is achieved by designing the inventive compounds and libraries of 
compounds based on an existing natural product, such as ibogamine or catharanthinc, or based 
on a receptor for a particular protein, such as the "hot spot" of human growth hormone (Figure 
3). In other embodiments, the present invention also provides compounds and libraries of 
compounds that, although not based on an existing nanial product, are reminiscent of natural 
products because of their stereochemical and functional complexity and diversity, and thus may 
be thought of as "non-namral" natural products. Whether the compounds are "non-naniral" or 
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are based on an existing natural product, the compounds and libraries of compounds are expected 
to be useful as therapeutics and biological probes because of their ability to interact with 
biomolecules, such as proteins, carbohydrates, and nucleic acids. 

In particular, the inventive method involves the synthesis of combinatorial libraries torn 
solution phase or solid support bound scaffolds, which are synthesized from readily available or 
easily synthesizable template structures. The synthesis of the scaffolds and combinatorial 
libraries from solid support bound templates is particularly preferred because of the ease with 
which large numbers (> 1 ,000,000) of compounds can be synthesized. The template structures 
are preferably selected for the inventive method because they are easily synthesizable or readily 
available, they contain multiple reactive sites where individual combinatorial units can be added 
to generate scaffold structures in preferably four steps or fewer, and possess the potential for 
stereochemical diversity. The resulting scaffold structures are characterized by their rigidity, 
stereochemical and functional group complexity, high density and diversity of functionality 
radially arrayed (e.g., at least four functionalizable sites) from which to generate highly 
diversified libraries, and by the minimal need to employ protecting groups (e.g., no more than 
one functionaUty in the molecule contains a protecting group, or in the case of certain scaffold 
structures, no protecting groups need be employed) during the synthesis of the scaffold structures 
and combinatorial libraries. Preferred template and scaffold structures also include those that are 
capable of reacting with reagents without the need for a catalyst. Importantly, the diversity of 
these highly complex compounds and libraries of compounds reminiscent of natural products, as 
discussed above, results both from the ability to diversify the templsUes and combinatorializable 
units used to synthesize the scaffold structures, and from the diversity generated upon reaction 
with the latent and non-latent functionalities in the scaffold structure. This diversity, as 
discussed above, results from the changing of the shqjc, size, hydrophilicity, hydrophobicity, 
charge and reactivity to name a few, when introducing new fimctionality. In the method of the 
presently claimed invention, solution phase or solid phase techniques may be employed to 
generate combinatorial libraries containing as many as or more than one million members of 
complex radially arrayed compounds reminiscent of natural products, and more preferably 
libraries containing as many as or more than two million members of complex compounds 
reminiscent of natural products. 

Particularly preferred embodiments of the present invention include the synthesis of 
compounds and libraries of compounds starting from a shikimic acid based epoxyol template and 
the synthesis of compounds and libraries of compounds starting from a pyridine based template, 
isonicotinamide. Figure 4 depicts the inventive method for the shikimic acid based 
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combinatorial library, in which the boxed regions depict the potential diversity nucleation points. 
Each chemical step thus perfonned in the inventive method will deliver a new monomer while 
concurrently generating a new position for functionality. 

Various characteristics of the templates and resulting scaffolds and reactions utilized in 
certain preferred embodiments of the present invention are discussed in more detail below; 
certain examples of inventive reactions and compounds are also presented. 

Synthesis of Template Structures 

In one particularly preferred embodiment, the present invention provides a method for the 
synthesis of complex compounds and combinatorial libraries generated from scaffold structures 
that are synthesized from shikimic acid based epoxyol templates. In another particularly 
preferred embodiment, the present invention provides a method for the synthesis of complex 
compounds and combinatorial libraries generated from scaffold structures synthesized from a 
readily available isonicotinamide template. These epoxyol and isonicotinamide templates are 
subjected to different reaction conditions to yield different highly complex diversifiable scaffold 
structures from which the complex compounds and libraries of the present invention are 
generated 

As discussed above, the epoxyol and isonicotinamide templates are selected for the 
inventive method because they are easily synthesizable or readily available, contain multiple 
reactive sites from which to synthesize complex diversifiable structures in a minimal number of 
steps, preferably four steps or fewer, and possess the potential for stereochemical diversity. As 
will be appreciated by one of ordinary skill in the art, the method of the present invention is 
intended to encompass all possible stereoisomers and diastereomers for each of the reaction 
conditions employed. 

In one particularly preferred embodiment, the synthesis of desired epoxyol templates is 
achieved from the natural product (-)-shikimic acid (McGowan et al. 7. Org. Chem. 1981, 46, 
2381; Wood et al.y. Am. Chem. Soc. 1990, 112, 8907; Mitsunobu, O. Synthesis 1981, 1-28). 
Additionally, employing different reaction conditions in the presence of methyl shikimate 
enables the synthesis of enantiomers of the desired epoxyol templates as shown in Figure 5. For 
example, reaction under Berchtold reaction conditions, subsequent reaction with DEAD 
(diethylazo dicarboxylate), triphenylphosphine and benzoic acid, and reaction with LiOH yields 
the R, S, S acid. The other enantiomcr is readily synthesized using acetoxyisobutyryl bromide, 
subsequent epoxidation with NaOCHj and Payne rearrangement, and finally reaction with LiOH 
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0 to yield the S, R, R acid. These epoxyol templates can be utilized for further reaction in solution, 
or may subsequently be attached to a solid support. 

In another particularly preferred embodiment, an isonicotinamide template is easily 
synthesized from the commercially available reagent isonicotinoyl chloride and an amine. The 
use of isonicotinoyl chloride as a starting material is preferred because it provides a handle for 
5 solid phase attachment, if desired, and also because it blocks the 4-position in a tandem reaction 
as shown in Figure 6 (Yamaguchi et al. 7. Org, Chem. 1985, 50, 287; Yamaguchi et al. J. Org, 
Chem. 1988, 53, 3507). In yet another particulary preferred embodiment, an alternative 
isonicotinamide template is synthesized via Fukuyama sulfonamide alkylation, in which a 
diversifiable amide functionality is created by alkylation of the nitrogen under Mitsimobu 

10 conditions. Nitrobenzenesulfonylchloride is reacted with a solid support to generate a solid 

support-bound sulfonamide. Subsequent reaction with triphenylphosphine or tributylphosphine 
and DEAD or TMAD generates a solid support bound sulfonamide containing a diversity 
position. Subsequent cleavage of the sulfonaihide with thiophenylate, or more generally a 
thiophenoxide, wherein the counterion includes, but is not limited to, sodium, potassium, cesium 

15 or amine bases, wherein said amine bases include, but arc not limited to, DBU, MTBD, DIPEA, 
or triethylamine, yields a fimctionalized moiety available for further reaction with isonicotinoyl 
chloride to yield the fimctionalized isonicotinamide template. In preferred embodiments, the 
diversifiable functionality present on the nitrogen includes but is not limited to branched or 
unbranchcd, substituted or unsubstituted alkyl, aryl. and arylalkyl moiedes. 

20 Once the synthesis of either a desired solution phase or solid support bound template has 

been completed, the template is then available for further reaction to yield the desired solution 
phase or solid support bound scaffold structure. The use of solid support bound templates is 
particularly preferred because it enables the use of more rapid split and pool techniques to 
generate libraries containing as many as or more than 1,000,000 members. 

25 A solid support, for the purposes of this invention, is defined as an insoluble material to 

which compounds are attached during a synthesis sequence. The use of a solid support is 
advantageous for the synthesis of libraries because the isolation of support*bound reaction 
products can be accomplished simply by washing away reagents from the support-bound 
material and therefore the reaction can be driven to completion by the use of excess reagents. 

30 Additionally, the use of a solid support also enables the use of specific encoding techniques to 
**track" the identity of the inventive compounds in the library. A solid support can be any 
material which is an insoluble matrix and can have a rigid or semi-rigid surface. Exemplary 
solid supports include but are not limited to pellets, disks, capillaries, hollow fibers, needles, 
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0 pins, solid fibers, cellulose beads, pore-glass beads, silica gels, polystyrene beads optionally 
cross-linked with divinylbenzene, grafted co-poly beads, poly-acyrlamide beads, latex beads, 
dimethylacrylamide beads optionally crosslinked with N-N*-bis-acryloylethylenediamine, and 
glass particles coated with a hydrophobic polymer. One of ordinary skill in the art will realize 
that the choice of a particular solid support will be limited by the compatibility of the support 

5 with the reaction chemistry being utilized. In one particularly preferred embodiment, a Tentagel 
(sec, Rapp Polymere Home Page, http://www.rapp-polymere.com (accessed June 1999) amino 
resin, a composite of 1) a polystyrene bead crosslinked with a divinylbenzene and 2) PEG 
(polyethylene glycol), is employed for use in the present invention, as shown in Figure 7. 
Tentagel is a particulary useful solid support because it provides a versatile support for use in on- 
10 bead or off-bead assays, and it also imdergoes excellent swelling in solvents ranging from 
toluene to water. 

The compoxmds of the present invention may be attached directly to the solid support or 
may be attached to the solid support through a linking reagent, as shown in Figure 7. Direct 
attachment to the solid support may be useful if it is desired not to detach the library member 

IS from the solid support. For example, for direct on-bead analysis of biological activity or analysis 
of the compound structure, a stronger interaction between the librazy member and the solid 
support may be desirable. Alternatively, the use of a linking reagent may be usefid if more facile 
cleavage of the inventive library members from the solid support is desired. 

Furthermore, any linking reagent used in the present invention may comprise a single 

20 linking molecule, or alternatively may comprise a linking molecule and one or more spacer 

molecxiles, as depicted in Figure 7. A spacer molecule is particularly useful when the particular 
reaction conditions require that the linking molecule be separated from the library member, or if 
additional distance between tiie solid support/linking unit and the library member is desired. In 
one particularly preferred embodiment, photocleavable linkers are employed to attach the solid 

25 phase resin to the desired template structure, as shown in Figure 8. Photocleavable linkers are 
particularly advantageous for the presently claimed invention because of the ability to use these 
linkers in in vivo screening strategies. Once the template is released from the solid support via 
photocleavage, the complex small molecule is able to enter the cell. 

In addition to providing for the synthesis of scaffold structures, compounds and libraries 

30 of compounds, in another aspect, the present invention provides a novel ortho-nitrobenzyl 

photolabile linker (3-amino-3-(2'-nitrophcnyl)-2,2-dimctiiylpropionic acid (I) and a metiiod for 
the synthesis of the photolabile linker, as shown in Figure 9. As shown in Figure 9, the imine (1) 
is synthesized in two steps from commercially available 2-nitrobenzaldehyde by modification of 
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a published procedure. (Kanazawa, A.M. et al., J. Org. Chem. 1994, 59. 1238; The amino ester 
(2) is then formed by the addition of a pre-cooled solution of (1) to the lithium enolate of methyl 
isobutyrate. Subsequent recrystallization from 40:60 ether/petroleum ether, hydrolysis of the 
synthesized ester with lithium hydroxide (LiOH), and coupling toTentagel S NH, using HATU 
yields the support bound linker (4). Importantly, this linker is incapable of p-elimination, a 
common decomposition pathway for photolinkers, and is stable to acid, base, and Lewis 
acid/amine conditions. 




(I) 

Referring to (I), R, includes, but is not limited to a protecting group, a complex compound 
reminiscent of a natural product, a spacer, a biomolecule, or a polymer, and X is a solid support 
unit 

In other particulary preferred embodiments, alternative ortho-Nitrobenzyl photolinkers 
are employed, such as the Rich Linker (hfba), Geysen Linker (Anp) (see, Brown et al. MoL Div, 
1995, 4), Linker (A), and Affymax Linkers (Hep, Hmp, Aep) as shown in Figure 10. 
Additionally, a dithiane-protected benzoin photolinker, as shown in Figure 1 1 may be employed. 
One of ordinary skill in the art will also realize that any of Aese photolinkers as well as other 
photolinkers can be employed with the limitation that they will not degrade in the presence of the 
complex reaction steps employed in the synthesis of the compounds and combinatorial libraries. 
Furthermore, the method of the present invention is not limited to the use of photocleavable 
linkers; rather other linkers may be employed, preferably those that are capable of delivering the 
desired compounds in vivo. 

Furthermore, as mentioned above, it may also be desirable, or even necessary, to utilize a 
spacer unit, to ensure that the photolinker is sufficiently distanced from the desired compound. 
Representative spacer units include but are not limited to aminoc^roic acid (Aca), glycine, and 
any amino acid that does not contain a functionality capable of being acylated. 
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In certain embodiments, the completed template may be attached to the solid phase, 
through a Unking unit, or directly, and subsequently used in the synthesis of desired scaffold 
structures. In particularly preferred embodiments, attachment of the completed templates of the 
present invention to the solid phase is achieved by reaction under standard amide coupling 
conditions. In one example, Figure 5 depicts the attachment of completed epoxyol templates to 
the solid phase by reaction with PyBOP, Hxmig^s Base and NMP, to yield a support bound 
epoxyol template. One of ordinary skill in the art will realize that attachment of templates to the 
solid phase may also be effected through alternative means, such as, but not limited to, ether 
linkages. This choice of linkage will depend upon the reactivity of the functionalities available 
in the compounds and the solid support units (including any combination of a solid support, and 
linking reagent) and the stability of these linkages. 

In other embodiments, one of the reagents used in the synthesis of the desired template 
may be attached to the solid support and the template synthesis completed while on the solid 
support. For example, as shown in Figure 6, attachment of isonicotinoyl chloride to the solid 
phase to yield a support bound isonicotinamide, is achieved by reaction with Anp-Tgl and 
DIPEA. Furthermore, as shown in Figure 12, alkylation of the nitrogen via Fukuyama 
sulfonamide alkylation, wherein nitrobenzenesulfonylchloride is reacted with a solid support to 
generate a solid support-bound sulfonamide, and subsequent reaction with triphenylphosphine or 
tributylphosphine and DEAD or TMA, generates a solid support bound sulfonamide containing a 
diversity position (see, Fukuyama et al. TeL Lett 1995, i5, 6373). Subsequent cleavage of the 
sulfonamide with thiophenylate, or more generally thiophenoxide, wherein the counterion 
includes, but is not limited to, sodium, potassium, cesium or amine bases, and wherein said 
amine bases include, but are not limited to, DBU, MTBD, DIPEA, or triethylamine, yields the 
alkylated support bound moiety available for further reaction with isonicotinoyl chloride to yield 
an alkylated isonicotinamide derivative. In preferred embodiments, the diversifiable 
functionality, includes but is not limited to, branched or unbranched, substituted or 
unsubstituted alkyl, aryl, and arylalkyl moieties. 

Each of the templates synthesized according to the method of the present invention, 
whedier in the solution phase or attached to a solid support, can then be subsequently used in the 
synthesis of desired scaffold structures. 

Shikimic acid based scaffold structures 

The above-described epoxyol templates provide useful starting materials for the synthesis 
of diversifiable scaffold structures. In one particularly preferred embodiment, the synthesis of a 
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tetracyclic scaffold is achieved by reaction of the epoxyol bound template with a nitrone under 
transesterification conditions to yield a tetracycle as shown in Figure 13. Tamura and co- 
workers have described the synthesis of a tricyclic compound by tandem transesterification- 
cycloaddition reaction of a nitrone methyl ester and a cyclohexcn-3-ol. A modified sequence for 
this tricyclic structure was used to yield the core tetracyclic template (sec, Tamura et al. 
Tetrahedron 1995, J/, 107; Tamura et al. Tetrahedron 1995, 57, 1 19). One of ordinary skill in 
the art will realize that any conmionly used transesterifiction reagent may be employed to yield 
the desired tetracycle structure, such as the Otera catalyst, (SCNBu2Sn)jO. Moreover, the 
nitrone employed in the reaction can also be varied to yield different derivatives of the tetracyclic 
scaffold. As shown in Figure 13, a benzyl nitrone is synthesized fipom a benzaldehyde precursor 
In other embodiments, other aldehydes, such as any aromatic or aliphatic aldehyde, can be 
substituted to yield different nitrones. Alternatively, Figure 14 depicts the synthesis of different 
iodophenyl nitrones from the nitrophenyliodides. These hitrophenyliodides are reduced, 
preferably with Zn/NH/2U to the N-iodophenylhydroxylamine, followed by condensation with 
glyoxylic acid monohydrate to form the N-iodophenybiitrones. Any of the abovementioned 
nitrones, or derivatives thereof can be subsequently reacted with the epoxyol template to yield a 
desired tetracycle, such as the tetracycle (as shown in Figure 13) and shown in (II) below. 




ai) 

Referring to (II), R1-R9 each independently includes, but is not limited to hydrogen, any linear or 
branched alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, 
cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and any substituted or unsubstituted heterocycle wherein said substituted 
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0 heterocycle is preferably substituted with 1-5 substitutents selected from the group consisting of 
lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, 
phenoxy, benzyloxy; and X includes, but is not limited, to any of the above, a solid support, a 
biomolecule or polymer. Furthermore, each of the above functionalities may be unsubstituted or 
substituted with appropriate chemical moieties. In a particularly preferred embodiment, R^-R^ 

5 are each hydrogen, R, is an substituted or unsubstitued alkyl, aiyl, or alkylaryl, and X is a solid 
support unit or hydrogen. 

In another particularly preferred embodiment, alternative scaffold structures can be 
obtained in which the epoxyol bound template is treated with an orthoacetate, such as 
trimethylorthoacetate to undergo a Johnson ortho-ester-like Claisen rearrangement to yield the 
10 ester (1), as shown in Figure 1 5 and in (III) below. 




(m) 

Referring to (HI), R|-R« each independently includes, but is not limited to, hydrogen, any linear 
15 or branched alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, 
cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said substituted heterocycle is 
preferably substituted with I -5 substitutents selected from the group consisting of lower alkyl, 
20 halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, and 
benzyloxy; and X includes, but is not limited to, any of the above, a solid support, a biomolecule 
or polymer. Furthermore, each of the above functionalities may be unsubstituted or substituted 
with appropriate chemical moieties. In a particularly preferred embodiment, R2-R, arc each 
hydrogen and R, is a lower alkyl group, such as methyl, and X is a hydrogen or a solid support 
25 unit 
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Reaction of this scaffold structure with other reagents also yields alternative diversifiable 
scaffold structures, as shown in Figure 15. For example, reaction with a palladium allylation 
catalyst such as Pd(dba)2 and a nucleophile (Y), yields an alternative epoxide opened structure 
(2), as shown in Figure 15 and (TV) below. 



Re / 




(IV) 

Referring to (IV), R,-R« each independently includes, but is not limited to hydrogen, any linear 
or branched alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryU 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aiyloxy, arylalkoxy, alkynyl, halogen, 
cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said substituted heterocycle is 
preferably substituted with 1-5 substitutents selected from the group consisting of lower alkyl, 
halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, and 
benzyloxy; X includes, but is not limited to, any of the above, a solid support, a biomolecule or 
polymer, and Y includes, but is not limited to nucleophiles selected from the group consisting of 
amine, phenol, maleonate, thiol, carboxylic acid, and azide. Furthermore, each of the above 
functionalities may be unsubstituted or substituted with ^propriate chemical moieties. In a 
particulary preferred embodiment, Rj-R^ are each hydrogen arid R, is a lower alkyl group, such 
as methyl, X is a hydrogen or a solid support unit, and Y is an amine, phenol, maleonate, thiol, 
carboxylic acid, or azide. 

Subsequent reaction with a nitrone, under standard conditions, yields an alternative 
diversifiable scaffold structure (3), as shown in Figure 15 and (V) below, where the addition of 
reagents, such as but not limited to, amines or boronic acid, yields diversified structures, as 
shown in Figure 15. 
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(V) 

Refening to (V), Ri-R,, each independently includes, but is not limited to, hydrogen, any linear 
or branched alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoTcycarbonyl, alkoxy, alkylaryl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, 
cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted hetetx)cycle wherein said substituted heterocycle is 
preferably substituted with 1-5 substituents selected from the group consisting of lower alkyl, 
halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, and 
benzyloxy; and X includes, but is not limited to, any of the above, a solid support xmit, a 
biomolecule or polymer. Furthennore, each of the above functionalities may be imsubstituted or 
substituted with appropriate chemical moieties. In a particularly preferred embodiment, Rj-R, 
and R7-R,, are each hydrogen, R^ is a substituted or unsubstituted aryl, alkyl, arylalkyl; and X is 
hydrogen or a solid support unit 

Additionally, in another particularly preferred embodiment, a different scaffold can be 
constructed whereby the inventive epoxyol template is treated with an acylating agent including, 
but not limited to a diketene, to yield the diketone, as shown in Figure 16. Subsequent reaction 
with tosyl azide yields the diazo p-keto ester (2), as shown in Figure 16. Finally, 
cyclopropanation with a rhodium or copper catalyst yields the cyclic scaffold structure (3), as 
shown in Figure 16 and (VI) below, which contains several radially diversifiable moieties. 
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(VI) 

Referring to (VI), Rj-Rg each independently includes, but is not limited to, hydrogen, any linear 
or branched alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycaibonyl, alkoxy, alkylaryl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, 
cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said substituted heterocycle is 
preferably substituted with 1-S substituents selected from the group consisting of lower aUcyl, 
halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, and 
benzyloxy; and X includes, but is not limited to any of the above, a solid support unit, a 
biomolecule or polymer. Furthermore, each of the above functionalities may be unsubstituted or 
substituted with appropriate chemical moieties. In particularly preferred embodiments, R|- R« 
and are each hydrogen, R7 is a lower alkyl, such as methyl, and X is a hydrogen or a solid 
support unit. 

One of ordinary skill in the art will appreciate that the particular functional groups 
available at any site in the template structures rhust be compatible with the particular reaction 
chemistry being utilized in the synthesis of the scaffold structures. Additionally, the compounds 
described herein contain one or more centers of asymmetry and may thus give rise to 
enantiomers, diastereomers and other stereoisomeric forms. The present invention is meant to 
include all such possible stereoisomers as well as their racemic and optically pure forms. 
Optically active (R) and (S) isomers may be prepared using chiral synthesis, chiral reagents, or 
resolved using conventional techniques. When the compounds disclosed herein contain olefinic 
double bonds, it is intended to include both E and Z geometric isomers. Furthermore, the 
examples and scaffolds, and the functional groups contained therein, presented above are not 
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intended to be exclusive; rather all equivalents thereof are intended to be within the scope of the 
present invention. 

Synthesis of Pyridine Based Scaffold Structures 

The present invention also provides a method for the synthesis of compounds and 
complex combinatorial libraries based on isonicotinamide templates in the solution phase or on 
the soUd support, as discussed previously. In preferred embodiments, the synthesis of polycyclic 
alkaloids is achieved from U-dihydropyridines. As shown in Figures 1 7 and 18, each of the 
resulting pentacycles share isonicotinamide as a starting material and feature a 1,2- 
dihydropyridine synthetic intermediate. Cycloadditions are used in each synthesis to build up 
structural complexity and functional group manipulations are used to elaborate the rigid core 
structures. 

In particularly preferred embodiments, the solid support bound isonicotinamide can be 
first converted into an azomethine ylide in the synthesis of diversifiable scaffold structures. For 
example, in one particularly preferred embodiment, the cup-like pentacyclic piperidine scaffold 
(1), as shown in Figure 17, can be obtained by reaction of the template with biomoacetopheone, 
triethylamine and N-methylmaleimide to yield the azomethine ylide. Subsequently, reaction 
with N-methylmalimide under reflux conditions yields the desired pentacycle, as shown in 
(VIIA) below, wherein Z is N-R, and wherein R is preferably a substituted or unsubstimted alky 
or aryl mioety and which contains several sites of latent functionality for diversification. One of 
ordinary skill in the art will realize that the synthesis of the scaffold is not limited to the 
pentacyclic strucmre and may also be diversified by employing any double substittited or 
unsubstinited bond containing an electron withdrawing group, to yield alternative piperidine 
structures for (VIIA), in which Z is CHj, 0 or S, or structures as shown in (VUB). 
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(VIIA) (VnB) 
Referring to (VHA and VIIB), R|-R|| each independently includes hydrogen, any linear or 
branched alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryi, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, aiylalkoxy, alkynyl, halogen, 
cyano, sulfliydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said substituted heterocycle is 
preferably substituted with 1-5 substituents selected from the group consisting of lower alkyl, 
halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, and 
benzyloxy; X is a any of the above, a solid support, a biomolecule or polymer, and Z is NR, 
wherein R includes but is not limited to any substituted or unsubstituted alkyl or aryl mioety^ 
CH2, 0, or S. In particularly preferred embodiments, R, is hydrogen or any aliphatic group, R^- 
R^ and Rf-Ri, are each hydrogen, R, is a benzoyl moiety, X is a hydrogen, or a solid support 
unit; and in the case of Figure 7a, Z is MR, wherein R includes but is not limited to any 
substituted or unsubstituted alkyl or aryl mioety. 

In another particularly preferred embodiment, the resin bound isonicotinamide template 
is converted to the allyl derivative, from which isoquinuclidine scaffolds are synthesized, as 
shown in Figure 1 8. First, the resin bound template is treated with allyltributyltin to yield the 
allyl intermediate. One of ordinary skill in the art will realize that this reaction niay also be 
effected stereoselectively to yield stereochemically pure scaffold structures. For example, in one 
particularly preferred embodiment, the synthesis of an enantiomerically pure compound may be 
effected by the asynunetric synthesis of 1,2 dihydropyridine as shown in Figure 19, which can 
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then be used in the synthesis of enantiomerically pure scaffold structures and combinatorial 
libraries. Figure 20 also depicts a method for the stereoselective synthesis of 1 ,2- 
dihydropyridines utilizing a sugar based chiral auxiliary. Alkylation of the pyridine with 
glucosyl bromide yields the pyridinium salt which is then capable of directing the addition of 
nucleophiles stereoselectively. In addition to providing stereochemically pure compounds, the 
inventive method also provides a novel rearrangement of the allyl intermediate as shown iii 
Figure 21. Upon exposure to light, the allyl intemiediate undergoes a rearrangement to yield a 
new intermediate which can subsequently be utilized in the synthesis of the scaffold, thus 
providing further diversity. The intermediate, as shown in Figures 17 or 18, or any of the 
intermediates discussed above, may be subsequently reacted with dienophiles, including, but not 
limited to maleic anhydride, aza-dicarboximide, and dimethylacetylenedicarboxylate, in a Diels- 
Aider reaction to yield various tricyclic intermediates, as shown in Figure 22 and more generally 
in (VniA and VIIIB), shown below. Subsequent reaction of the imide intermediate with a 
primary amine, and removal of the protecting group yields alternative isoquinuclidine scaffolds, 
as shown in Figure 1 8, and more generally in (VIIIB) 




(vniA) (vniB) 

Referring to (VIIIA and VIIIB), R1-R7 each independently includes, but is not limited to 
hydrogen, any linear or branched alkyl, alkenyl, aminoalkyl, acylamino. acyloxy, 
alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, 
arylalkoxy, hydrogen, alkynyl, halogen, cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any 
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0 functionality incorporating phosphorous, and substituted or unsubstituted heterocycie wherein 
said substituted heterocycie is preferably substituted with 1-5 substituents selected from the 
group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, lower 
alkylamino, nitro, phcnoxy, and benzyloxy; X includes, but is not limited to NR, wherein R 
includes but is not limited to any substituted or unsubstituted alkyl or aryl mioety, CHj, O or S; 
5 Y includes, but is not limited to hydrogen, a solid support unit, a polymer or biomolecule; and Z 
includes, but is not limited to, hydrogen or indole. Furthermore, each of the above 
functionalities may be unsubstituted or substituted with appropriate chemical moieties. In 
particulary preferred embodiments, Rj-R^ are each hydrogen, X is NR, wherein R includes but is 
not limited to any substituted or unsubstituted alkyl or aryl moiety, Y is a solid support unit, and 

10 Z is an indole to generate an ibogantiine-like compound, as shown in Figure 18. Furthermore, as 
shown in Figure 23, an indole substituted allyl scaffold (1) is also capable of undergoing 
palladium insertion to yield the cyclic structure (2). Reaction with dimethyl sulfate and DBU 
yields an alternative structure (3) depicted in Figure 23. 

In yet another particularly preferred embodiment, the tandem acylation and [(3 + 2] 

IS cyclization employed in the shikimic acid based combinatorial library discussed above can also 
be utilized to generate a polycyclic alkaloid from the deprotected isoquinuclidine scaffold as 
shown in Figure 18 and (KA and KB) below. 

20 R2 R3 R2 R3 
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Referring to IXA and IXB above, R.-Rj^ each independently includes, but is not limited to 
hydrogen, any linear or branched alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, 
alkoxycarbonyl, alkoxy. alkylaryl, hydroxyalkyl,thioalkyl, acyl, amino, hydroxy, thio, aryloxy, 
arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any 
functionality incorporating phosphorous, and substituted or unsubstituted heterocyclc wherein 
said substituted heterocycle is preferably substituted with 1-5 substituents selected from the 
group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, lower 
alkylamino, nitro, phenoxy, and bcnzyloxy; X includes, but is not limited to, MR, wherein R 
includes but is not limited to any substituted or unsubstituted alkyl or aryl moiety, CH^, O or S; 
andY includes, but is not limited to, hydrogen, a solid support unit, a polymer or biomolecule. 
Furthermore, each of the above functionalities may be unsubstituted or substituted with 
appropriate chemical moieties. In particularly preferred embodiments, R, is a benzyl, and R^-Rjj 
are each hydrogen, X is NR, wherein R includes but is not limited to any substituted or 
unsubstituted alkyl or aryl moiety, and Y is a solid support unit 

One of ordinary skill in the art will appreciate that the particular functional groups 
available at any site in the isonicotinamide-based template structures must be compatible with 
the particular reaction chemistry being utilized in the synthesis of the scaffold structures. 
Additionally, the compounds described herein contain one or more centers of asymmetry and 
may thus give rise to enantiomers, diastereomers and other stereoisomeric fonns. The present 
invention is meant to include all such possible stereoisomers as well as their raccmic and 
optically pure forms. Optically active (R) and (S) isomers may be prepared using chiral 
synthesis, chiral reagents or resolved using conventional techniques. When the compounds 
disclosed herein contain olefinic double bonds, it is intended to include both E and Z geometric 
isomers. Furthermore, the templates and scaffolds, and the functional groups contained therein 
and the reagents utilized, presented above arc not intended to be exclusive; rather all equivalents 
thereof are intended to be within the scope of the presently claimed invention. 

Reactions at latent functionality in the inventive scaffolds 

Once the inventive scaffolds have been synthesized as discussed above, diversification 
reactions may be employed at each of the different latent functionality sites present in the 
scaffold. One of ordinary skill in the art will appreciate that the reactivity of a particular 
functionality must be considered when selecting a reagent for diversification. 
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In one particularly preferred embodiment, diversification reactions are employed on the 
shikimic acid based tetracyclic scaffold. Examples of specific reactions to which some or all of 
the shikimic acid based tetracyclic systems can be subjected in solution or on the solid support 
include i) addition of nucleophiles (primary and secondary amines) to the y-lactone function as 
shown in Figures 24, 25 and 26; ii) functionalization of the free hydroxyl with electrophiles (for 
example, isocyanates, anhydrides, or acid chlorides as depicted in Figure 27); iii) opening of the 
epoxide with nucleophiles, such as amines, under ytterbium catalysis (see, for example, Ryan ct 
al. Tetrahedron 1973, 29, 3649; Lindsay Smith et ai. J, Chem. Soc., Perkin Trans. 1 1975, 1200) 
as shown in Figures 28 and 29, or thiols or hydroxyls as shown in Figures 30 and 3 1) ; iv) 
cleavage of the N-O bond of tetrahydroisoxazole to release a 1,3 amino alcohol that can be 
functionalized with various electrophiles such as acid chlorides, sulfonyl chlorides, or 
isocyanates; and v) functionalization at the iodide in the aromatic ring. For example, 
functionalization of the iodide in the aromatic ring can be effected by conversion to such 
structures as anunes, amides, aromatic rings, aUcenes, alkyncs, and heterocycles using palladium- 
catalyzed chemistry, as shown in Figure 32 which depicts various diversification reactions that 
can be employed on an iodoaromatic ring, such as Buchwald-Hartwig aminations, Heck (see. 
Heck, R.F. In Comprehensive Organic Synthesis; Trost, B.M.; Fleming, L, Eds.; Permagon 
Press: Oxford, 1991; VoL 4, pp. 833-863; Hiroshige et al. Tetrahedron Lett. 1995, 36, 4567) and 
StiUe couplings (see, StiUe, J. K. Angew. Chem., Int. Ed. EngL 1986, 25, 508; Dcspandc, M.S. 
Tetrahedron Lett. 1994, 35, 5613) Sonogashira/Castro-Stephens couplings (sec, Sonogashira, et 
al. Tetrahedron Lett. 1975, 4467; Stephens, R.D.; Castro, C.E, J. Org. Chem. 1963, 28, 3313; 
Young et al. J. Am. Chem. Soc. 1994, 1J6, 10841; Collini et al. Tetrahedron Lett. 1997, 38, 
7963; Odingo, J.; Sharpe, B.A.; Oarc, D. Presented at the 213th National Meeting of the 
American Chemical Society, San Francisco, CA, April 1997; ORGN 574), Suzuki and StiUe 
couplings, and carbonylations. More specifically. Figure 33 depicts palladium cross-coupling 
reactions at the aryl iodide using the Sonogashira-Castro*Stephens, Suzuki and StiUe reactions. 
Furthermore, resulting aryl alkynes can undergo rhodium-catalyzed hydroacylation and azide 
cycloaddition as shown in Figure 34, and nitrone and nitrile oxide cycloaddition as shown in 
Figure 35. 

In another particularly preferred embodiment, the isoquinuclidine core as shown in 
Figure 36, can be diversified by reaction at potential diversity dites such as the amine, the bridge 
carbon and the amide functionality. For example, the amide may be functionalized using a 
Mitsunobu reaction to generate alcohols such as straight chain, branched, and cyclic alcohols. In 
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particularly preferred embodiments, the alcohol should not have an unprotected site that could be 
acylated, such as an amine, or thiol. The bridge amine can be subjected to reaction to yield 
chlorofonnates, by. reacting alcohols with phosgene, and anything that can acylate or alkylate an 
amine, such as alkyl bromides, mesylates, and aldehydes to name a few. The bridge carbon may 
also be functionaUzed to yield an allyl and any allyl derivative of allyltributyltin, thiazole or 
indole, but is not limited to these functionalities. Furthermore, the carboximide may be 
fimctionalized by reaction with reagents including, but limited to, amines, amino acids, and 
alcohols. Figure 37 also depicts the use ofamino acids to generate more diversity. Additionally, 
Figure 38 depicts the potential diversity sites for the cup-like pentacyclic scaffold structure. 

One of ordinary skill in the art will realize that the above examples are representative of 
the reactions that can be used to diversify the templates, scaffolds, compounds, and libraries of 
compounds of the presently claimed invention and are not intended to be. exclusive. Rather, all 
equivalents thereof are intended to be witiiin the scope of the presenfly claimed mvention. A 
skilled artisan will be able to readily identify those reagents enable of reacting to create further 
diversity at selected sites in the inventive scaffold structures to generate compounds and libraries 
of compounds reminiscent of natural products. 

Combinatorial Methods for the Synthesis of Complex Natural Product-Like Libraries 

According to the method of the present invention, the synthesis of libraries fiom the 
above-described scaffold structures can be performed using established combinatorial methods 
for solution phase, solid phase, or a combination of solution phase and solid phase synthesis 
techniques. The synthesis of combinatorial libraries is well known in the art and has been 
reviewed (see, e.g., "Combinatorial Chemistry**, Chemical and Engineering News, Feb. 24, 1997, 
p. 43; Thompson, L.A,, Elhnan, J.A., Chem. Rev. 1996, 96, 555.) One of ordinary skill in the art 
will realize that the choice of method will depend upon the specific number of compounds to be 
synthesized, the specific reaction chemistry, and the availability of specific instrumentation, such 
as robotic instrumentation for the preparation and analysis of the inventive libraries. In 
particularly prefwred embodiments, the reactions to be performed on the inventive scaffolds to 
generate the libraries are selected for their ability to proceed in high yield, and in a 
stereoselective fashion, if applicable. 

In one embodiment of the present invention, the inventive libraries are generated using a 
solution phase technique. Traditional advantages of solution phase techniques for the synthesis 
of combinatorial libraries include the availability of a much wider range of organic reactions, and 
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the relative ease with which products can be characterized. Notable disadvantages of solution 
phase techniques includes the inability to easily synthesize libraries of compounds containing 
very large numbers, such as one million or more library members, because one reaction vessel 
must be provided for each library member, and the inability to use excess reagents without time- 
consuming purification steps, such as chromatography. Recently, however, advances have been 
made in solution phase synthesis techniques such as the use of a "covalent scavenger" which 
selectively removes from solution via covalent bond formation. The "covalent scavenger^ is 
essentially a solid phase bound nucleophile or electrophile that reacts with these excess reagents. 
(Kaldor, Eli Lilly, Frechet et al.. Tetrahedron Lett., 21, 617 (1980)). In apreferred embodiment, 
for the generation of a solution phase combinatorial library, a parallel synthesis technique is 
utilized, in which all of the products are assembled separately in their own reaction vessels. In a 
particularly preferred parallel synthesis procedure, a microtitre plate containing n rows and m 
columns of tiny wells which are capable of holding a few milliliters of the solvent in which the 
reaction will occur, is utilized. It is possible to then use n variants of reactant A, such as a 
carboxylic acid, and m variants of reactant B, such as an amide to obtain n x m variants, in n x m 
wells. One of ordinary skill in the art will realize that this particular procedure is most useful 
when smaller libraries are desired, and the specific wells can provide a ready means to identify 
the library members in a particular well. 

In another more particularly preferred embodiment of the present invention, a solid phase 
synthesis technique is utilized, in which the desired scaffold structures are attached to the solid 
phase directiy or though a linking unit, as discussed above. Advantages of solid phase 
techniques include the ability to more easily conduct multi-step reactions and the ability to drive 
reactions to completion because excess reagents can be utilized and the unreacted reagent 
washed away. Perhaps one of the most significant advantage of solid phase synthesis is the 
ability to use a technique called "split and pool", in addition to the parallel synthesis technique, 
develped by Furka. (Furka ct al., Abstr Nth Int. Congr. Biochem., Prague, Czechoslovakia, 
1988, i, 47; Furka et al.. Int. J. Pept. Protein Res. 1991, 37, 487; Sebestyen et al., Bioorg. Med. 
Chem. Lett., 1993, i, 413.) In this technique, a mixture of related compounds can be made in the 
same reaction vessel, thus substantially reducing the number of containers required for the 
synthesis of very large libraries, such as those containing as many as or more than one million 
library members. As an example, the solid support scaffolds can be divided into n vessels, where 
n represents the number species of reagent A to be reacted with the scaffold structures. After 
reaction, the contents from n vessels are combined and then split into m vessels, where m 
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represents the number of species of reagent B to be reacted with the scaffold structures. This 
procedure is repeated until the desired number of reagents is reacted with the scaffold structures 
to yield the inventive library. 

The use of solid phase techniques in the present invention may also include the use of a 
specific encoding technique. Specific encoding techniques have been reviewed by Czamik. 
(Czamik, A. W., Current Opinion in Chemical Biology, 19^7, 7, 60.) As used in the present 
invention, an encoding technique involves the use of a particular "identifiying agent" attached to 
the solid support, which enables the determination of the structure of a specific library member 
without reference to its spatial coordinates. One of ordinary skill in the art will also realize that 
if smaller solid phase libraries arc generated in specific reaction wells, such as 96 well plates, or 
on plastic pins, the reaction history of these library members may also be identified by their 
spatial coordinates in the particular plate, and thus are spatially encoded. It is most preferred, 
however for large combinatorial libraries, to use an alternative encoding technique to record the 
specific reaction history. 

Examples of particulary preferred alternative encoding techniques that can be utilized in 
the present invention include, but are not limited to, spatial eticoding techniques, graphical 
encodmg techniques, including the '*tea bag" method, chemical encoding methods, and 
spectrophotometric encoding methods. Spatial encoding refers to recording a reaction's history 
based on its location. Gn^hical encoding techniques involve the coding of each synthesis 
platform to permit the generation of a relational database. Examples of preferred 
spectrophotometic encoding methods include the use of mass spectroscopy, fluorescence 
emission, and nuclear magnetic resonance spectroscopy. In a most preferred embodiment, 
chemical encoding methods are utilized, which uses the structure of the reaction product to code 
for its identity. Decoding using this method can be performed on the solid phase or off of the 
solid phase. One of ordinary skill in the art will realize that the particular encoding method to 
be used in the present invention must be selected baged upon the number of library members 
desired, and the reaction chemistry employed. 

In an exemplary embodiment of the method of the present invention, more than 
2,000,000 members of a shikimic acid based library can be generated. The preferred method of 
the invention begins with the attachment of one or more spacers to the linking reagent, preferably 
a photolinker. Subsequently, the resin can be pooled, divided into two portions, and one 
enantiomer of epoxycyclohcxenol carboxylic acid coupled to each pool. After pooling and 
division into three portions, iodobenzyl nitrone acids can be coupled resulting in a total of 18 
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tetracyclic scaffolds. The stereoselective synthesis of the library of complex compounds 
reminiscent of natural products can be completed by reaction with 30 terminal alkynes, 62 
primary amines, and finally 62 carboxylic acids, employing a split and pool technique at each 
step. Each of the reagents utilized are preferably selected for their ability to generate diversity 
and for their ability to react in high yield. As one of ordinary skiU in the art will realize, the use 
also of a skip codon (Combs et al. J. Am. Chem. Soc. 1996. JJ8, 287), or 'Tjlank", at each step 
yields further diversity. Furthermore, in particulary preferred embodiments, after each reaction 
step, the beads are "tagged" to encode the particular reaction choice employed. Preferred 
alkynes for use in the presently claimed invention include, but are not Umited to acetaldehyde 
ethyl propargyl acetal, tert-butyl l-methyl-2-propynyl ether, 4-(tert-butyl) phenylacetylene, tert- 
butyldimethylsilyl acetylene, 2-(3-butynloxy)te0^ydro-2H-pyran, l-chloro-4-ethynylbenzene, 
1,4-decadiyne (50% in hexane), 1,5-decadiyne, 3-dibutylamino-l-propyne, m-diethynylbenzene, 
3,3-dimethyl-l-butyne, l-dimetliylamino-2-propyne, 1-dodecyne, ethyl ethynyl eth«- (50% in 
hexanes), ethynyl p-tolyl sulfone, l-ethynyl-4-fluorobenzene, 1-ethynyIcyclohexene, 
ethynylestradiol 3-methyI ether, 2-ethynylpyridine, 4-ethynyltoluene, 1,5-hexadiyne (50% in 
hexane), 1-hexyne, 5-hexynenitrile, methyl propargyl ether, 2-methyH-buten-3-yne, methyl-N- 
propargylbenzylamine, 1,8-nonadiyne, 1-pentyne, 4-phenyH-butyne, 3-phenyH-propyne, 
phenylacetylene, propargyl ether, propargyn-lH-benzotriazole, N-(pn)pargyloxy)phthaUmide, N- 
propargylphthalimide, propargyltriphenylphosphonium bromide, proiolaldehyde diethyl acetal, 
tetrahydro-2-(2-propynyloxy)-2H-pyran, triethylsilylacetylene, tripropargylamine, 2-(3- 
burynloxy)tetrahydro-2H-pyran,3,5-dimethyl-l-hexyn-3-ol, l,l-diphenyl-2-pix)pyn-l-ol, 1- 
ethynylrl-cyclohexanol, i-ethynyl-4-fluorobenzene, 9-ethynyl-9-fluorenol, I- 
ethynylcyclopentanol, 1-heptyne, 3-methyl-l-pentyn-3-ol, 2-phenyl-3-butyn-2-ol, and 
propiolaldehyde diethyl acetal. Preferred primary amines include, but are not limited to, 
allylamine, 2-amino-l-pn)pene-l,l,3-tricarbonitrile, 3-amino-lH-isoindole hydrochloride, 3- 
amino-5-raethylisoxazole, aminoacetaldehyde diethyl acetal, aminoacetaldehyde dimethyl acetal, 
aminoacetonitrile bisulfate, 4-(2-aminoethyl)benzenesulfonamide, 4-(2-aminoethyl)morpholine, 

2- (2-aminomethyl)pyridine, l-(2-aminoethyl)pyrrolidine, 2-aminoindan hydroxchloride, (R)-(-)- 
l-aminbindan, (SH+)-l-aminoindan, 2-(aniinOmethyl)-15-crown-5, 4- 
(aminomethyl)benzenesulfonamide hydrochloride, (aminomethyl)cyclopropane, 2- 
pyrenemethylamine hydrochloride, 3-(aminomethyl)pyridine, 4-(aininomethyl)pyridine, 3- 
aminopropionitrile fumarate, l-(3-aminopropyl)-2-pyrrolidinone, l-(3-aminopropyl)imidazole, 

3- aminopropyltrimethoxysilane, (RH+)-3-aminoqauinuclidine dihydrochloride, (S)-(->.3- 



29 



' wo 00/06525 



PCT/US99/16753 



aminoquinuclidine dihydrochloride, ammonia (0.5 M in dioxane), benzylamine, S- 
benzylcysteamine hydrochloride, (R)-(+)-bomyIamine, butylamine, cyclobutylamine, 
cyclohexanemethylamine, cyclohexylamine, cyclopentylamine, cyclopropylamine, (RH+)- 
cycloserine, 3-(diethoxymethylsilyl)propylamme, 3,4-dimethoxyphenethylamine, 4- 
(dimethylamino)benzylamine dihydrochloride, 3-dimethylaminopropylaminc, NJI- 
dimethylethylenediamine, ethylamine (2.0 M in THF). l-ethylpropylamine, 2-fluoroethylaminc 
hydrochloride, 4-fluorophenethylammc, furfiirylaminc, geranylamine, S-fluorobenzylamine, (IR, 
2R, 3R, 5S)-(-).isopinocampheylamine, (IS, 2S, 3S, 5RH+)-isopinocampheylamine, 
isopropylamine, 2-methoxybenzylamine, 4-methoxybenzylainine, 2-methoxyethylamine, 2- 
methoxyphenethylamine, 3-methoxyphenethylainine, 4-methoxyphcnethylaminc, 3- 
methoxypropylamine, methylamine (2,0M in THF), (-)-cis-myrtanylamine, 1- 
napthylenemethylamine, 3-nitrobenzyIaniine hydrochloride, 4-nitrophenethylamine 
hydrochloride, octylamine, phenethylamine, trans-2phenylcyclopropylamine hydrochloride, 2- 
phenylglycinonitrile hydrochloride, piperonyiamine, propargyl amine, (RH-)- 
tctrahydrofiirfurylaniine, (SH+>tetrahydrofurfiirylaniine, NJ4^;2-tetramethyl-l,3. 
propanediamine, 2-thiopheneetthylamine, 2;2,2-trifluoroethylaniine, tryptamine, vcratrylamine, 
2-(2-aminoethyl)pyridme, 3-(aminomethyI)pyridine, (RH-)-sec-butylamine, (SH+)-sec- 
butylamine, (RH-)-l-cyclohexylcthylaminc, (SH+)-l-cyclohcxylcthylamine, isoamylamine, 
(RH+)-a-methylben2ylamine. (SH-)-l-(l-napthyl)ethylamine, 4- 

(trifluoromethyoxy)ben2ylamine, and 3-(trifluoromethyl)benzylamine. Preferred carboxylic 
acids include, but are not limited to, acetic acid, 4-acetoxybenzoic acid, acetylsalicyclic acid, 
acrylic acid, m-anisic acid, o-anisic acid, p-anisic acid, benzoic acid, 2-butynoic acid, (3- 
carboxypropyl)trimethylammonium chloride, 3-chloropropionic acid, crotonic acid, cyanoacetic 
acid, 3-cyanobenzoic acid, 4-cyanoben2oic acid, cyclohexanecarboxylic acid, 
cyclopentanecarboxylic acid, cyclopentylacetic acid, cyclopropanecaiboxylic acid, 3,4-dihydro- 
2,2-dimcthyl-4-oxy-2H-pyran-6-carboxyIic acid, I,4-dihydro-2-methylbenzoic acid, 3- 
dimethylaminobenzoic acid, 4-dimethylaminoben2oic acid, N,N-dimethylglycine, 
ferroceneacetic acid, formic acid, trans-3-furanacrylic acid, 2-furoic acid, 3-fiiroic acid, 
furylacrylic acid, 2,4-hexadicnoic acid (Sorbic acid), isobutyric acid, isonicotinic acid, isovaleric 
acid, levulinic acid, linolenic acid, (+>menthoxyacetic acid, (-)-menthoxyacetic acid, 
raethacrylic acid, methoxyacetic acid, (R)-(-)-a-methoxyphenylacetic acid, (S)-(+)-a- 
methoxyphenylacetic acid, 2-methoxyphenylacetic acid, 3-methoxyphcnylacetic acid, 4- 
methoxyphcnylacetic acid, 1-methyl (IS, 2R)-(+>K:is-l,2,3,6-tetrahydrophthalate, mono-methyl 
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glutarate, mono-methyl phthalate, mono-methyl terephthalate, [lR-(l-a, 2b, 3a)]-(+).3-methyl-2- 
(nitromethyl)-5-oxocyclopentaneacetic acid, 4-{3-methyl-5-oxo-2-pyrazolin-J.yl)benzoic acid, 6- 
methylchromone-2-cart)oxylic acid, 3,4-(methylenedioxy)phenylacetic acid, l-methylindole.2- 
carboxylic acid, nicotinic acid, 5-nitro-2-fiiroic acid, 4-nitrobenzoic acid, 4-mtrophenyiacetic 
acid, 3-nitropropionic acid, 2-norbomaneacetic acid, orotic acid monohydrate, (SH+)-2-oxo-4- 
phenyl-3-oxazoUdineacetic acid, anti-3-oxotricyclo[2.2.1.0(2,6)]heptane.7-carboxylic acid, 
phenylacetic acid, phenylpropioUc acid, phthalylsulfathiazole, picolinic acid, propionic acid, 2- 
pyrazinecaiboxylic acid, 2.pyridylacetic acid hydrochloride, 3-pyridylacetic acid hydrochloride, 
4rpyridylacetic acid hydrochloride, (2-pyrimidylthio)acetic acid, pyruvic acid, tetrahydro-2- 
fiiroic acid, tetrahydro-3-furoic acid, thioctic acid, 2-thiopheneacetic acid, 3-thiopheneacetic 
acid, 2-thiophenecarboxylic acid, 3-thiophenecaiboxyIic acid, 2-thiopheneglyoxylic acid, (a,a,a- 
trifluoro-p-tolyl)acetic acid, vinylacetic acid, acetoxyacetic acid, 2-benzofurancaiboxylic acid, 
cinnoline-4-caiboxylic acid, 3, 5-diido-4-pyridon©.l -acetic acid, 3,3-dimethyIacrylic acid, 
ferrocenecarboxylic acid, 5-methoxy-l-indanone-3-acetic acid, l-methyl-2-pynolecaiboxylic 
acid, 3-oxo-l-indancaiboxylic acid, trans-3-(3-pyridyl)acryUc acid, 3-(2-thienyl)aciylic acid, 
a,a,a-trifluoro-m-toluic acid, a,a,a-trifluoro-o-toluic acid, and o,a,a-trifluoro-p-toluic acid. 
Additionally, Figure 39 depicts a plan for the synthesis of over 46.5 million complex molecules. 

In another exemplary embodiment, the present invention provides a method for 
synthesizing over 30,000,000 members of an isoquinuclidine library as depicted in Figure 40. 
First, 63 derivatized isonicotinamide templates are provided and reacted with allyltributyltin and 
TeocCl to yield a racemic mixture, thus providing 126 compounds. Subsequent reaction with 
maleic anhydride, 63 amino acids, and 63 amines, yields 500,094 compounds. Further reaction 
with 3 nitrone isomers, and 20 arylboronic acids yields over 30,000,000 complex compounds 
reminiscent of natural products. 

Subsequent characterization of the Ubrary members can be performed using standard 
analytical techniques, such as mass spectrometry, Nuclear Magnetic Resonance Spectroscopy, 
and gas chromatrograpy. One of ordinary skill in the art will realize that the selection of a 
particular analytical technique will depend upon whedier the inventive library members are in the 
solution phase or on the solid phase. As but one example. Figures 41 though 44 more 
particularly depict the synthesis and analysis of a test library of shikimic acid-based compounds; 
these examples are not intended to limit the scope of the present invention, however. In yet 
another example. Figure 45 depicts the synthesis of a test library of isoquinuclidine-based 
compounds, as also described in more detail in the Examples. 
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Uses 

The methods, compounds and libraries of the present invention can be utilized in various 
disciplines. For example, one aspect of the present invention concerns a method for identifying 
natural product-like small molecules from the inventive libraries of compounds, which modulate 
the biological activity of a biological target, such as a protein, nucleic acid, lipid or combination 
thereof. In one preferred embodiment, the compounds of the present invention are utilized in 
chemical genetics assays to alter, i.e. inhibit or initiate, the action of such biological molecules. 
Alternatively or additionally, the compounds may be used in in vitro assays, or any other system 
that allows detection of a chemical or biological function. 

In a particularly preferred embodiment of the invention, one or more inventive 
compounds is contacted with a biological target having a detectable biochemical activity. Such 
biological targets include, for example, enzymes, receptors, subunits involved in the formation of 
multimeric complexes. Such multimeric complex subunits may be characterized by catalytic 
capabilities (such as, for example, an ability to catalyze substrate conversion), or may 
alternatively be primarily active in binding to one or more other molecxile. The biological target 
can be provided in the form of a purified or semi-purified composition, a cell lysate, a whole cell 
or tissue, or even a whole organism- The level of biochemical activity is detected in the presence 
of the compound, and a statistically significant change in the biochemical activity, relative to the 
level of biochemical activity in the absence of the compound, identifies the compoimd as a 
modulator, e.g. inhibitor or potentiator of the biological activity of the target protein. In some 
cases, particularly where assays are done on whole cells or organisms, the effect of the chemical 
compound may be to alter the amount, in addition to or instead of the activity, of the particular 
biological target. "Modulators", therefore, are chemical compounds that alter the level or 
activity of a particxxlar target molecule. 

In one particularly preferred embodiment of the present invention, multiple compounds 
are assayed simultaneously in a high-throughput format, preferably allowing simultaneous 
analysis of at least 500,000 compounds, preferably at least 1,000,000 compounds, and most 
preferably at least or more than 2,000,000 compounds. One such format, referred to herein as 
"nanodroplet format" is described in US patent application 08/951,930, entitled "Droplet Assay 
System", which is incorporated herein by reference. In brief, the format involves ordered or 
stochastic arrays of small volume (preferably about 50-200 nL, most preferably about 100 nL) 
droplets into which chemical compounds to be assayed are distributed. Those of ordinary skill in 
the art will readily appreciate that this nanodroplet format can be employed for any of a large 
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variety of assays. Any assay whose result may be observed in the context of a discrete liquid 
droplet is appropriate for use with the present invention. Preferred read-out assays for use in 
accordance with the present invention analyze chemical or biological activities of test 
compounds. Read-out assays can be designed to test in vitro or in vivo activities. Example I 
describes the preferred droplet assay procedure, and Examples 2- 4 describe particularly 
preferred assays for analysis of the inventive chemical compounds. 

As discussed above, once a specific desired effect on a biological target has been 
associated with a particular compound of the inventive library, the compounds of the present 
invention may be utilized as a therapeutic agent for a particular medical condition. A therapeutic 
agent for use in the present invention may include any pharmacologically active substances that 
produce a local or systemic effect in animals, preferably mammals, or humans. The term thus 
means any substance intended for use in the diagnosis, cure, mitigation, treatment or prevention 
of disease or in the enhancement of desirable physical or mental development and conditions in 
an animal or human. The therapeutic agent may be administered orally, topically or via injection 
by itself; or additionally may be provided as a pharmaceutical composition comprising the 
therapeutic agent and a biologically acceptable carrier. The inventive compositions can be, but 
are not limited to an aqueous solutions, emulsions, creams, ointments, suspensions, gels, and 
liposomal suspensions. Particularly preferred biologically acceptable carriers include but are not 
limited to water, saline, Ringer's solution, dextrose solution and solutions of ethanol, glucose, 
sucrose, dextran, mannosc, maimitol, sorbitol, polyethylene glycol (PEG), phosphate, acetate, 
gelatin, collagen, Carbopol, and vegetable oils. It is also possible to include suitable 
preservatives, stabilizers, antioxidants, antimicrobials, and buffering agents, for example 
including but not limited to BHA, BHT, citric acid, ascorbic acid, and tetracycline. The 
therapeutic agents of the presently claimed invention may also be incorporated or encapsulated 
in a suitable polymer matrix or membrane, thus providing a sustained-release delivery device 
suitable for implantation near the site to be treated locally. 

As one of ordinary skill in the art will realize, the amoimt of the therapeutic agent 
required to treat any particular disorder will of course vary depending upon the nature and 
severity of the disorder, the age and condition of the subject, and other factors readily determined 
by one or ordinary skill in the art. 

In altemative embodiments, the compounds and libraries of the present invention may 
also be used for the development of cosmetics, food additives, pesticides, and lubricants to name 
a few. Furthermore, the compounds and libraries of the present invention may also be used for 
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the development of novel catalysts and materials. For example, the inventive compounds may be 
useful as ligands for transition metal catalysts and the inventive libraries may be useful for the 
rapid identification of novel ligands. These compounds and libraries of compounds may also 
function by acting in concert with a particular transition metal catalyst to effect a particular 
desired chemical reaction. Additionally, the inventive compounds and libraries of compounds 
are also useful in the area of materials science. Because of the reactive moieties present in these 
compounds, molecules such as lipids and other polymeric materials may be attached and thus 
generate potentially important biomaterials. 

One of ordinary skill in the art will realize that the present invention is not mtended to be 
limited to the abovementioned uses, but rather may be employed in many contexts and 
disciplines. 

Furthermore, the specific examples presented below, and also the specific examples 
presented in the Appendix (for the more detailed experimentals for the synthesis of compounds 
and libraries of compounds, the characterization of said compounds and libraries of compounds, 
and the testing of the biological activity of said compounds and libraries of compounds) are 
intended to more particiilary describe the present invention, but are not intended to limit the 
scope of the presently claimed invention. 

Examples 

Example!: Nanodroplet assay: 

The ability of the preferred procedure utilized for the library synthesis to controUably 
release compounds from the individual 90 ^ diameter beads into nanodroplet containing 
engineered wells enables the use of these miniaturized cell-based assays to detect specific 
characteristics of library members. In a particularly preferred embodiment of the invention, the 
compounds in an inventive encoded combinatorial library are attached to beads through a 
photocleavable linker. Each bead is labeled with a tag that identifies the bound compound. 
Additionally, the concentration of the test compound released in the droplet can be controlled by 
controlling the time of exposure to UV radiation. The amount of compound released in any 
particular experiment, of course, will depend on the efficiency of bead loading and the extent of 
bead functionalization. Figure 46 depicts the photorelease of an inventive compoimd. 

In particular, the present mvention specifically contemplates the screening of the 
inventive compounds, especially libraries of these compounds in assays designed to detect their 
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protein-binding properties (e.g., small molecule inactivation of protein targets or small molecule 
activation of protein targets). 

Example 2: Assay to detect activation of gene expression: The inventive compounds 
and libraries of compounds synthesized by the inventive method are tested for activation of a 
luciferase reporter gene with pathway specific promoters such as a TGF-P responsive 
promoter/enhancer. The luciferase gene is a particularly preferred reporter gene because the 
determination of the expressed luciferase en2yme is rapid, easy to perform and detection is 
extremely sensitive. Furthermore, luciferase is a monomeric protein that docs not require any 
post-translational processing and can thus be measured as a genetic reporter immediately upon 
translation. As shown in Figuris 47, 8 different pools, each containing 64 different isolated 
compounds selected from the shikimic acid test library as described in Appendix A, were tested 
for the ability to induce luciferase activity and all were found to activate the reporter gene to 
various extents. Interestingly, KC233, an isolated compound selected from the inventive 
isoquinuclidine library, does not activate the reporter gene and furthermore also prohibits TGF-p 
from activating the reporter gene. Figure 48 depicts this in greater detail. 

These results suggest that compounds 43(5,8,1} and 43(6,8,1}, as described in the library 
synthesis below, are useful for the activation of a signaling pathway that results in activation of 
the 3TP promoter, and that KC233, a member of the isoquinuclidine library is effective m 
preventing TGF-p-induced activation of the 3TP promoter/enhancer. One of ordinary skill in the 
art will realize that other reporter genes can be utilized to test the ability of the inventive 
compounds and libraries of compounds to promote different cellular responses. Exemplary 
reporter genes include, but are not limited to secreted alkaline phosphatase (seap), P-lactamase, 
chloramphenicol transferase (cat), and green fluorescent protein. 
Examples; Cell Proliferation Studies 

In another illustrative embodiment, the inventive compounds and libraries of compounds 
were tested for their ability to inhibit cell proliferation in mink lung cells. Figure 49 depicts die 
ability of each of the specific pools of 64 compounds (1 jiM per compound) selected from tiic 
shikimic acid test library to inhibit cell proliferation. These results suggest that the inventive 
compounds and libraries of compounds arc useful as inhibitors of cell proliferation, and thus may 
also be useful as potential therapeutics for cancer or other conditions such as autoinunune 
diseases in which the inhibition of cell proliferation, specifically tumor cell proliferation or 
hematopoietic cell growth is important Furthermore, Figure 50 depicts the ability f KC233, a 
member of the inventive isoquinuclidine library (KC233 shown in Figure 48), to arrest mink 
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lung cells in the S-phase of the cell cycle. After treatment of minklung cells with 10 ^iM KC233 
for 40 hours, the DNA content corresponding to the Gl, G2 and M phases decreases, and the 
corresponding DNA content associated with the S phase increases. Thus, these results suggest 
that KC233 is useful as a therapeutic for arresting lung cell cancers. Additionally, the ability of 
KC233 to act as a general cell cycle arresting agent suggests its ability to function analogously to 
other cell-cycle arresting drugs. For example, hydroxyurea, the currently cytotoxic agent of 
choice for treatment of chronic myelocytic leukemia, also arrests cells in the S-phase. Another 
example of a cell-cycle arresting drug in which the cell cycle is arrested in mitosis (M-phase) is 
the well-known anticancer drug paclitaxel (Taxol), currently approved for ovarian cancer and 
head and neck cancer. One of ordinary skill in the art will realize that these represent only a few 
examples of cell-cycle arresting drugs, and that the inventive compounds and libraries of 
compoimds may function as analogues of other cell-cycle arresting drugs. 
General Materials and Methods for Assays: 

Cell Culture: MvlLu mink lung epithelial cells were obtained form the American Type 
Culture Collection (catalog # CCL64). Clone 6f is a stably transfected derivative of MvlLu cells 
containing the p3TPLux reporter plasmid as well as the construct MFp,3T,[D] (see StockwelU 
B JL; Schreiber, S.L, C«rr. BioL 1998, 5, 761). MvlLu and 6f cells were cultured in DMEM 
with 10% FBS, 100 units/mL penicillin G sodium, 100 ^g/mL streptomycin sulfate and 100 
each of the amino acids Ala, Asp, Glu, Gly, Asn, and Pro. 

Luciferase Assay: 2.0 x 10^ 6f cells were seeded in each 35 mm well of a six well dish 
in 10% FBS. After 20 hours, the cells were washed once and incubated in DMEM containing 
0.2 % FBS and the non-essential amino acids (NEAA) and the reagent of interest (e.g., library 
pool, KC233, or TGF-p) for 25 to 30 hours. Cells were incubated on ice for 15 minutes, washed 
three times with HBSS and lysed in extraction buffer (25 mM glycylglycine, pH 7.8, 15 mM 
MgSO^, 4 mM egta, l%Triton X, I mM DTT, 1 mM PMSF) by shaking gently at 4°C for 30 
minutes. The lysates were centrifiiged for 5 minutes at 10,000 g at 4*'C and stored on ice. 100 
nL of lysate was added to 150 nL of assay mixture (25 mM glycylglycine pH 7.8, 15 mM 
MgS04, 4 mM egta, 1 5 mM K^HPO^ pH 7.8, 1 mM DTT, 4 mM ATP) and 150 ^iL of luciferin 
buffer (25 mM glycylglycine pH 7.8, 15 mM MgS04, 4 mM egta, 10 mM DTT, 167 jiM D- 
luciferin). This mixture was placed in a 500 \iL microfuge tube inside a glass scintillation vial, 
and luminescence was detected by counting in single photon mode (SPM) on a Beckman LS 
6500 liquid scintillation counter for 15 seconds. The error bars reported represent plus or minus 
one standard deviation. All experiments were performed multiple times in tripUcate. 
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Growth Inhibitioa Assay: MvlLu cells were seeded in 6 well clusters (20,000 cells per 
well) and allowed to attach overnight in 10% serum. Media was changed to 1% FBS with or 
without the test compound After four days the cells were washed, trypsinized and counted. The 
cell number reported represent live cells, since dead cells detach and are washed away by this 
protocol. 

Example 4: Testing the inventive libraries for the ability to act as a ligand for the 
receptor of human growth hormone: 

Another interesting application for the complex radially arrayed combinatorial libraries of 
the presently claimed invention is as a ligand for the receptor for human growth hormone, which 
induces homodimerization of the receptor and initiates the intracellular growth hormone 
signalling pathway, as depicted in Figure 3. The "hot spot", which is a small patch of residues 
identified as being responsible for the majority of the binding energy between hGH and its 
receptor is an excellent target for the library. 

Example 5: Test Library Synthesis for ibogamine-like compounds (as shown in Figure 
45): With the viability of the synthetic route proven, rigorous quality control experiments 
required for the synthesis of large collections of polycyclic alkaloid natural product-like 
molecules have been undertaken. Polystyrene resin (400-450 um) loaded with a photo-cleavable 
linker was chosen for the building block screening studies. The resin was chosen firom a screen 
of solid suppons with a photo-cleavable linker because it provided the best balance between 
loading and reaction kinetics. 

As shown in Figure 45 the building block studies began with the coupling of eleven 
Fmoc-amino acids onto polystyrene resin (400-450 pm) loaded with a photocleavable linker. 
After removal of the Fmoc protecting group and acylation with isonicotinoyl chloride, a portion 
of each sample was photolyzed and analyzed by TLC and LCMS. Ten of the eleven building 
blocks were converted in >90% purity to the desired product (see Chart A below). 

In the second step, each of the resulting isonicotinamides was treated with allyltributyltin 
and TeocCl to yield N-acyl-l^-dihydropyridines. A portion of each sample was photolyzed and 
analyzed by TLC and LCMS. All samples were converted in >90% purity to the desired product 
(See Chart B below). 

In the third step, each of the ten N-acyl-l,2-dihydropyridines was then reacted with 
maleic anhydride. Each sample was photolyzed and analyzed by TLC and LCMS to ensure that 
all of the building blocks from the first step would perform equally well in two batch steps (a- 
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allylation of N-acylpyridmium salt and Diels-Alder reaction). All samples were converted in 
>90% purity to the desired product (see Chart C below). 

Assured that all of the building blocks selected in the first step could withstand the two 
batch steps, a single isoquinuclidine was scaled up for the next step. In the fourth step, an 
isoquinuclidine with glycine in the first building block position was scaled up for testing in the 
imide forming reaction. Of 20 amines tested in the 2-pyridone mediated imide forming reaction 
1 8 were converted in > 90% purity to the desired product (See Chart D below). 

In the final building block testing step, a single isoquinuclidinium salt was scaled up for 
building block testing in the nitrogen alkylation/acylation reaction (see Chart E below). 




CHART A 
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APPENDIX 

A: Methods and Experimentals f r the Synthesis and Evaluation of a Library of Shikimic 
5 Acid Based Library of Polycyclic Small Molecules 

L General Experimental Details: 

General Solution phase reactions were perfonned in oven- or flame-dried glassware 
under positive N2 pressure. Small-scale solid phase reactions (5-10 mg resin) were performed in 

10 500 nL polypropylene Eppendorf tubes (VWR Scientific Products; 20170-310) with mixing 
provided by a Vortex Genie-2 vortexer (VWR 58815-178, setting V2-V3) fitted widi a 60 
microtube insert. Medium-scale solid phase reactions (20-500 mg resin) were performed in 2 
mL flitted polypropylene Bio-Spin® chromatography colunins (Bio-Rad Laboratories, Hercules, 
CA; 732-6008) or 10 mL flitted polypropylene PD-10 columns (Pharmacia Biotech, Piscataway, 

15 NJ; 17-0435-01) with 360*^ rotation on a Bamstead-Thermolyne Labquake™ Shaker (VWR 
56264-306). Large-scale solid phase reactions (>500 mg resin) were performed in silanizcd 50 
or 100 mL flitted glass tubes equipped for vacuum filtration and N2 bubbling. The tubes were 
silanizcd by treatment with 20% dichlorodimethylsilane/CH2Cl2 for 15 min, MeOH for 15 min, 
followed by oven heating at 120 for at least 2 h, 

20 After small-scale reactions, resin samples were transferred to 2 mL BioSpin® columns 

via vacuum cannula. Resin samples in polypropylene columns were washed on a Vac-Man® 
Laboratory Vacuum Manifold (Promega, Madison, WI; A7231) fitted with nylon 3-way 
stopcocks (Biorad 732-8107). Resin samples in glass tubes were washed in the reaction vessels 
with alternating periods of N2 bubbling and vacuum draining. The following standard wash 

25 prp<?p<lure was used: 3 x THF, 3 x DMF (Method A) or NMP (Method B), 3 x iPrOH, 3 x 
DMF/NMP, 3 X CH2CI2. 3 x DMF/NMP, 3 x CH3CN. 3 x THF, 3 x CH2CI2. 

Resin samples were then transferred via spatula to 500 ^iL Eppendorf tubes and 
suspended in Ar-dcgassed HPLC grade CH3CN. The tubes were wrapped with parafihn and 
fixed with rubber bands to a 2" x 3" piece of cardboard that had been wrapped with aluminum 

30 foil. The tubes were then placed on a vortexer (setting S1-S2) under a UVP High Intensity 
Longwave UV Lamp (Fisher Scientific, Pittsburgh, PA; 11-984-79) at a distance of 3 inches 
(T1.7 mW/cm^). Photocleavage products were recovered by filtration and evaporation or by 
sampling of the supematant. 

Atom numbers shown in structures below refer only to NMR peak assignments and not to 

35 CAS or trivial nomenclature. Compound numbers followed by R represent molecules sdll 
attached to the solid support. 
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Sources. Reagents were obtained from Advanced Chemtech (Louisville, KY), Aldrich 
Chemical (Milwaukee, WI), Eastman Chemicals (Rochester, NY), Fluka (Milwaukee, WI), GFS 
Chemicals (Powell. OH), Novabiochem (San Diego, CA), Pierce (Rockford, IL), or Strem 
Chemicals (Newburyport, MA) and used without further purification. Tentagel S NH2 was 
obtained fix>m Rapp Polymere (Germany).. Solvents were obtained from Mallinckrodt or E. 
Merck. Wash solvents were used as received. Reaction solvents were distilled under N2 as 
follows: Tetrahydrofiiran (THF), diethyl ether (EtjO), and dimethoxyethane (DME) from 
sodium^en2ophenone ketyl; methylene chloride (CH2CI2), ethyl acetate (EtOAc), benzene, 
toluene, pyridine, 2.6-lutidine. and W^liisopropylethylamine (DIPEA) from calcium hydride; 
methanol (MeOH) fix>m magnesium methoxide. Anhydrous M/Z-dimethylformamide PMF), 
Ar,A^-dimethylacetamide (DMA), l-methyl-2-pyrrolidinone (NMP). and trimethyl orthoformate 
(TMOF) were obtained from Aldrich in SureSeal™ bottles. Water (H2O) was double distUled. 

Purification and Analysis. Flash chromatography was performed on E. Merck 60 230- 
400 mesh silica gel. TLC was perfonned on 0.25 mm E. Merck silica gel 60 F254 plates and 
visualized by UV (254 nm) and cerium ammonium molybdate (CAM). HPLC was performed on 
a Nest Group (Southborough, MA) Hypersil C18 100 A 3 ^ 4:6 mm x 6 cm column using a flow 
rate of 3 mL/min and a 4 min gradient of 0-99.9% CH3CN in H2O /0.1% TFA, constant 0.1% 
MeOH with diode array UV detection. Melting point determinations were performed on a 
Laboratory Devices (Cambridge, MA) Mel-temp apparatus and are uncorrected (benzoic acid, lit. 
122-123 'C, found 119.0-121.5 "C). Optical rotations were measured on a Peridn-Elmer 241 
Polarimeter. IR spectra were recorded on a Nicolet 5PC FT-IR Spectrometer with peaks reported 
in cm-l. NMR spectra were recorded on Varian Inova 600 and Bruker DMX500, AM500, and 
AM400 instruments. Chemical shifts are e)q)ressed in ppm relative to TMS (0.00 ppm) or 
residual solvent signals (CDCI3 7.26 ppm/77.0 ppm; CD3CN 1.93 ppm/1.3 ppm, CD3OD 3.30 
ppm/49.0 ppm). Peak assignments were made based on extensive honionuclear decoupling 
and/or two-dimensional DQF-COSY, KXSY, and NOESY experiments. Mass spectra were 
obtained on JEOL AX-505H or SX-102A mass spectrometers by electron impact ionization (EI), 
chemical ionization (CI) with ammonia (NH3), or fast atom bombardment ionization (FAB) with 
glycerol or 3-nitrobenzyl alcohol/sodium iodide (NBA/Nal) matrices. Time-of-flight 
electrospray ionization (TOF-ESI) data were obtained on a Micromass LCT mass spectrometer. 
Tandem high pressure liquid chromatography-mass spectrometry (LC-MS) data were obtained 
on a Micromass Platform II mass spectrometer in atmospheric pressure chemical ionization (AP- 
CI) mode attached to a Hewlett-Packard Series 1050 HPLC system. LC-MS chromatography 
was perfomied on a Hewlett-Packard ODS Hypersil 5 ^, 2.1 mm x 10 cm column using a flow 
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rate of 0.4 mL/min and a 5 min gradient of 30-90% CH3CN in H2O. constant 0.1 0/0 formic acid 
with detection at 214 nm. 

Atom numbers shown in structures below refer only to NMR peak assignments and not to 
CAS or trivial nomenclature. Compound numbers followed by R represem molecules still 
attached to the solid support 

II. General Description of Ezperlmeotal Plan: 

Library Validation Protocols. SpUt-pool synthesis provides the theoretical means to 
synthesize the full mattix of every combination of building blocks in a multi-step synthesis. 
Such large numbers of molecules will likely be required for successfiil outcomes in chemical 
genetic screens. However, these syntheses present enormous analytical challenges. We have 
developed a four-stage validation protocol in order to provide maximum confidence that a 
complex, split-pool synthesis of encoded molecules yields the anticipated products in high purity 
and efficiency. The first three protocols are concerned with the synthetic molecules and the 
fourth with the encoding step. 

First, the suitabihty of the reaction sequence for library synthesis was demonstrated by 
execution of the entire reaction sequence six times, each time using dififerent building blocks. 
The fully elaborated final products, 42a.f, as shown in Figure 51, were recovered in 80-90% 
purity foUowing photolysis. These products, as weU as the 20 intermediates preceding them 
(38a, 38d, 39a-f, 40a-f, 41a-!), were fiiUy characterized by multidimensional iR-NMR, HR- 
FAB-MS. TLC, and HPLC. This experiment showed that the reaction sequence could be used to 
synthesize library members in satisfactory purity. 

Second, potential building blocks were tested by reaction with a selected substrate at each 
step (Figure 52). While it is impossible to test the complete matrix of building block 
combinations, this experiment indicated which building blocks are compatible with the coupling 
reactions. Thus, 50 alkynes (Figure 53) were tested in reactions with iodobenzyltetracycle 39d. 
87 amines (Figure 54) in reactions witii alkynylbenzyltetracycle 40d, and 98 acids (Figure 55) 
in reactions with y-hydroxyamide 41d. Nearly every commercially available terminal alkyne 
was tested, along witii a variety of amines and acids representing different steric and electionic 
functional groups. Photocleavage products were analyzed by HPLC and LC-MS(ccrtain acid- 
sensitive products were also analyzed by TLC and FAB-MS) and their purities and percent 
conversions were estiinated torn these data (Figure 56). There were no obvious trends among 
the alkynes that were unsuitable for the Sonogashira/Castro-Stephens reaction, however, in the 
aminolysis and esterification reactions, electron poor amines and electron rich or enoUzable acids 
generally did not react with suitable efficiency. In addition, several of the acids were insoluble 
under the reaction conditions. Of the building blocks tested, 23 alkynes, 54 amines, and 44 acids 
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reacted with greater than or equal to 90% conversion and purity. These building blocks, along 
with a limited number of less optimal candidates (generally reacting with greater than or equal to 
70% conversion and purity), were selected for inclusion in library synthesis. 

Third, a small test library was generated from iodobenzyltetracycle 39b (Figure 57) in 
order to investigate whether any unforeseen complications, such as interactions between building 
blocks coupled at different sites, might arise during synthesis in a split-pool format The 
building blocks were carefully selected such that every product within each final acylated pool 
would have a unique mass (Figure 58), allowing analysis by LC-MS. Thus, the tetracycle- 
containing resin was divided into eight portions and the seven alkynes were coupled to the first 
seven portions. The eighth portion was left as the parent aryl iodide, representing a "skip 
codon". (Combs et aL, J. Am, Chem. Soc. 1996, 118, 287). After pooling and splitting, the seven 
amines were coupled and the eighth portion of resin was left as the lactone-closed skip codon. 
Finally, after a third round of pooling and splitting, the seven acids were coupled and the eighth 
portion was left as the fiw C-6 hydroxyl skip codon. Because all eight final pools, designated 
43{XA1} through 43{XA8}, (Test library compoimds are designated as 43 {R,, R^,, R^} where 
R, signifies the alkyne building block, R^ signifies the amine building block, and R, signifies the 
acid building block. Pools of compounds are signified by Rn=X where X represents all eight 
building blocks at a given position), contained the same eight y-butyrolactone compounds 
corresponding to the aminolysis skip codon, a total of 456 compounds was generated. 

Each pool was photocleaved to yield a mixture of 64 compounds that were analyzed by 
LC-MS (Figure 59). Of the 456 expected masses, all 456 (100%) were detected at some level, 
418 (92%) were detected at greater than or equal to 10% of the average intensity for the given 
pool, and 400 (88%) were detected at greater than or equal to 20% of the average intensity for the 
given pool. All of the weak signals resulted from compoimds having one of two building blocks 
at the amine position. l(-3-Aminopropyl)-2-pyrrolidinone (Amine 6) is known to cyclize to 
DBN with loss of H2O. Since strong bases had been found to be incompatible with our linker- 
support combination, this building block was excluded from full-scale library synthesis, the 
skip codon (Amine 1) left lactone-closed tetracycles that were partially hyd^olyzed during the 
final acylation step. As a result, during fiill-scaie library synthesis, the aminolysis skip codon 
pool was set aside before the final pooling, splitting, and acylation steps. 

Binary Encoding. Assuming an ideal, efBcient split-pool synthesis, each support carries 
a single compound. Several solutions to the problem of compound identification have been 
developed, falling into two general categories: recursive deconvolution and encoding (Czamik, 
A. W. Curr. Opin. Chem. BioL 1997, /, 60). Since recursive deconvolution requires several 
rounds of resynthesis, we chose the particularly powerful binary encoding strategy, having used 
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this method successfully in previous work (Combs et al.. J. Am. Chem. Soc. 1996, 118, 2S7; 
Czaniik, A.W. Cuir. Opin. Chem. Biol. 1997. 1. 60; Kapoor et aL 7. Am. Chem. Soc. 1998. 120, 
23). Still's polyhaloaromatic EC^ tags, 44. were selected since they are relatively unreactivi 
and can be coupled direcUy to the polystyrene backbone of beads using mild carbene insertion 
chemistry (Figure 60) (Ohlmeyer et al. Proc. Natl Acad. Set. USA 1993, 90, 10922; NesUer et al. 
J. Org. Chem. 1994. 59, 4723). Unfortunately, the published procedures gave inconsistent and 
unsatisfactoiy results in our hands. Referring to Figure 60 in the discussion below, substitution 
of the reported rhodium bis(trifluoroacetate) catalyst with a bulkier rhodium bis(triphenylacetate) 
catalyst (CaUot et al. Tetrahedron 1985, 41, 4495) suppressed solution-phase diazoketone 
dimerization and substantially improved the efficiency of tag-bead coupling to form 
cycloheptatrienes 45. We also found that, after reaction with an initial set of tags, attachment of 
subsequent tags to the same beads required multiple coupUngs. It is possible that the initial 
reactions occurred at the most accessible sites in the polymer, making subsequent reactions more 
difficult. FinaUy, the reaction conditions for oxidative cleavage of the tags from 45 with eerie 
anmionium nitrate (CAN) were optimized, reducing the required cleavage time to 10 min from 
the reported 4 h. This improved the yields of the polyhaloaromatic alcohol products, 46, and 
allowed nq)id and consistent analysis by EC-GC. 

FuU-Scale Library Planning and Synthesis. Completion of the validation protocols 
above set the stage for fiill-scale encoded library synthesis. First, building blocks were selected 
for each step of the synthesis (Figure 51). CD-Aminoc;q)roic acid and glycine were selected as 
spacer elements with the "no spacer" skip codon providing a third structure for 37. Use of both 
enantiomers of epoxycyclohexenol 7 resulted in six stnictures for 38. Inclusion of all three 
iodobenzyl nitrone carboxylic acids llb-d led to 18 iodobcnzyltetracycle stnxctures for 39. 

The three remaining diversity positions, corresponding to the Sonogashira/Castro- 
Stephehs, lactone aminolysis, and C-6 acylation reactions, allowed the use of substantially larger 
numbers of building blocks. Optimal use of the binary encoding tags dictates that 2'>-2 building 
blocks should be used at a given position. This accounts for one skip codon (the "all one" code) 
and allows for exclusion of the undesirable "all null" code that cannot be differentiated from a 
failed tagging reaction. As a practical matter, coupling of up to 26-2 = 62 building blocks at a 
given step was deemed feasible. 

Only 25-2 = 30 building blocks were selected for the Sonogashira/Castro-Stephens 
reaction because of the relatively small number of available terminal alkynes. Most of the 
alkynes that reacted efficiently during building block screening (Figure 53) were selected. 
Several racemic alkynes were also included, although diastereomeric products would likely 
result. Furtherm re, several alkynols were included, despite their potential reactivity in the final 
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acylation reaction. Control experiments indicated that these hydroxyl groups were efficiently 
acylated by a variety of alkyl and aromatic acids under the DIPC-mediated coupling conditions. 
Coupling of 30 different aikynes with exclusion of a 3 1st skip codon portion would result in 558 
structures for 40. 

Wider selections of building blocks were available at the amine and acid positions. For 
each reaction, 62 building blocks were selected, representing a range of sizes and functional 
groups (Figures 54 and 55); Coupling of 62 different amines with exclusion of a 63rd 
aminolysis skip codon portion would result in 35,154 structures for 41. As discussed above, the 
558 lactone-closed compounds corresponding to the aminolysis skip codon would not react at the 
final acylation step. Therefore, the total number of final library compounds, 42, resulting ftom 
acylation with 62 acids and exclusion of a 63rd skip codon portion is calculated as follows: [(62 
X 558 = 34,596) x 63 = 2,179,548] + 558 = 2,180,106 compounds. 

Synthesis of three copies of the library was planned, based upon a calculation that 
indicates that three copies should be screened to ensure 95% confidence that every compound 
has been sampled (Nolan, G.P.. FAGS Screening Web Page. 
http;//www.stanford.edu/eroun/nolan/FArSgrm>,^i (accessed Jun 1999)). Although this 
calculation does not address the number of copies required to ensure that every possible 
compound has been synthesized, we recognized that, if necessary, the library could be 
resynthesized on larger scale in Ae future. 

Library synthesis began with coupling of Fmoc-protected Geysen linker to 90 \xm 
TentaGel S NH2. After deprotection, the resin, 36, was split into three portions by weight and 
labeled with the tags corresponding to the spacer position. For the fourth validation protocol, 
after each tagging step in the synthesis, several beads were removed from every portion of the 
resin and the tags were cleaved and analyzed to ensure adequate incorporation levels. Fmoc- 
Aca-OH and Fmoc-Gly-OH were then coupled to two of the portions and deprotected under 
standard conditions. The resin, 37. was pooled, mixed, and split into two equal portions. After 
tagging, one enantiomer of epoxycyclohexenol 7 was coupled to each portion. Resin 38 was 
then pooled, mixed, and split into three equal portions for tagging and reactions with iodobcnzyl 
nitrones llb-d to yield resin 39. These tetracycle-containing resins wert! pooled, mixed, and 
spUt into 31 equal portions. Each was tagged and the appropriate 30 terminal aikynes were 
coupled using the Sonogashira/Castro-Stephens reaction. The 31st portion of resin was set aside 
as the skip codon. Resin 40 was pooled, mixed, and split into 63 portions. In this case, the 63rd 
portion of resin, con^sponding to the aminolysis skip codon, was l/63rd the size of the other 62 
portions. This modification was required to avoid ovexrepresentation of lactone-closed 
compounds in the completed library. The 62 large portions of resin were tagged and reacted with 
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the appropriate amines to yield resin 41. The 63r(i skip codon portion was set aside for the 
remainder of the synthesis to avoid hydrolysis of the lactone-ciosed compounds during the final 
acylation step. The remaining 62 portions of resin were pooled, mixed, and spUt into 63 equal 
portions. Af^er tagging, the appropriate 62 acids were coupled and the 63rd portion of resin was 
left as the unreacted C-6 hydroxy compounds. Finally, the 63 acylation portions and the lactone 
aminolysis skip codon portion were pooled and mixed to yield the final Ubrary 42, calculated to 
contain three copies of 2,180,106 compounds. The entire process was completed by two of us 
(D.S.T. and M.A.F.) working over a period of three weeks. The bulk of this time was spent 
verifying that the encoding tags had successfully coupled to every portion of the resin during 
each step of the synthesis. 

Cell Permeation and Pathway Modulation. It seemed worthwhile to begin an analysis 
of these compounds by screening tiie 456-compound test library (Figare 57) in cellular assays 
even before the fixU-scale library was completed. Although our compounds were designed to 
contain structural feamres common to nahiral products, we had no general sense of their abiUty 
to eitiier permeate cells' or alter cellular.pathways. 

These initial studies relied upon traditional non•^niniaturi2ed assays, requiring more 
material than was contained on a single synthesis bead. Thus, the test library was screened as 
mixtiires of compounds cleaved in bulk. The eight final pools, 43{XA1} through 43{X^}, 
each contained 64 compounds. The compounds in each pool were photolyzed from the resin, 
recovered, and dissolved in DMSO at an estimated concentiation of 1 mM per compound (64 
mM overall) (Based upon previous results a 50% yield was assumed). The eight pools, assayed at 
concentrations up to 10 ^M per compound, showed no suppression of rapamycin-based growth 
inhibition in S. cerevisiae (The rapamycin concentration was lOOnM). In addition, none of the 
pools, assayed at concentrations up to 12.5 nM per compound, showed inhibitoiy activity in a 
Xenopus laevis oocyte extinct assay that indicates modulation of the cyclin B degradation 
pathway. 

However, all eight pools showed a significant inhibitory effect on mink lung cell 
proliferation when assayed at a concentration of 1 per compound (Figure 61). Moreover, 
when the library was assayed at a concentituion of 250 nM per compound, pool 43{XA8} 
(Figure 62), was found to activate a TGF-p-responsive reporter gene (Caicamo et aL J. Mol. 
Cell. Biol. 1995, 15, 1573) in a stably transfected mink lung cell line (Figure 63) (Stockwell et 
al,, Curr. Biol. 1998, 8, 761) Since this library is not encoded with chemical tags, a recursive 
deconvolution strategy was used to investigate this activity fiirther. 

The 64 compounds m 43{X,X,8} were resynthesized as eight pools, designated 43{X,1,8} 
through 43{X,8,8}, each containing eight different compounds. Each pool was aminolyzed with 
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a different amine and all pools were acylated with Acid 8. As a negative control, pool 43{XA3} 
was also resynthesized as eight pools,' 43{X,U} through 43{X,W}. Suiprismgly, pool 
43{X,8^}. assayed at a concentration of 1 per compound, was a stronger activator of die 
TGF-P-responsive reporter gene than any of the other 15 eight-compound pools or either of the 
parent 64-compound pools (data not shown). 

A final round of resynthesis deconvoluted pool 43{X,83}, yielding single compounds 
43{1,83} through 43{8,83}. These eight compounds and all of the 16 intermediates preceding 
them were recovered in high purity as determined by iR-NMR and HR-TOF-ESI-MS analysis. 
All 24 compounds were screened and compounds 43(5,83} and 43(6,8^} were found to activate 
the TGF-P-responsive reporter gene (Figure 64). However, the alkynylbenzyltetracyclc 
(43(5,1,1} and 43(6,1,1}) and y-hydroxyamide (43(5,8,1} and 43(6,8,1}) precursors to these 
compounds were even more active. The six active compounds were purified by silica gel 
chromatography and reassayed, verifying that the desired major product is responsible for the 
activity in each case. The EC50 for the strongest activator. 43(6,1,1}. is approximately 50 \iM. 

Discovery of these compounds, while somewhat fortuitous, gave us a measure of 
confidence in the cell permeating and pathway modulating properties of members of the library. 
These results also highlight the shortcoming of screening mixtures of compounds. Active 
compounds may be masked by competing cytotoxic, cytostatic, or antagonistic compounds in the 
same pool. Alternatively, activity may arise fiom synergistic effects between two or more 
compounds, making deconvolution to a single structure impossible. For these reasons, we 
generally avoid screening mixtures in high-throughput chemical genetic screens. 

Chemical Genetic Screens Using Compounds Released from Single Beads. Solid 
phase synthesis was originally developed to facilitate the purification of peptides fiom reaction 
mixtures. Much of the more recent soUd phaise organic synthesis has been used for a similar 
purpose, but involves non-oligomeric small molecules. Split-pool synthesis provides a new and 
arguably more powerful incentive for performing solid phase organic synthesis: It yields large 
numbers of spatially segregated small molecules. To take fiiU advantage of this feature, assay 
formats must be developed that use compounds derived fiom single beads. In our eariy studies 
of assay formats using single beads, two such systems were used. Binding-based assays were 
performed by detecting soluble proteins that had been recruited to individual beads via their 
interactions with a tethered small molecule (see. Combs et aL J. Am. Chem. Soc. 1996, 1 18, 287; 
Kapoor et al. J. Am. Chem. Soc. 1998, 120, 23; Morken et al. J. Am. Chem. Soc. 1998, 120, 30). 
Phenotype-based assays were performed using cells and synthesis beads contained in small 
volumes of cell culture. These "nanodroplets" were generated either stochastically (see. 
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Borchardt et al. Chem. Biol. 1997, 4, 961) or on a molded, poiydimethylsiloxane (PDMS) grid 
(You et al. Chem. Biol. 1997. 4, 969). Although these assays have yielded useful infonnation, 
they suffer from several shortcomings, including the fact that the synthesis T)eads are not easily, 
used more than once. Moreover, the synthesis described above was performed on 90 jun 
TentaGel beads, having a loading capacity of only approximately 80-100 picomolar equivalents 
per bead. In mink lung cell cytoblot assays searching for small molecule suppressors of 
trapoxin's and rapamycin's actions and using a subset of approximately 77,000 beads, these 
shortcomings manifested themselves in several ways, including the need for resynthesis of 
compounds corresponding to apparent positives. On the other hand, our early experience in 
screening diese synthesis beads has revealed the ability to recover positive beads, cleave their 
EC-GC tags, and decode them successfully. 

To address the problem noted above, colleagues at the Harvard Instittite of Chemistry and 
Cell Biology have developed instrumentation and robotics that provide efficient arraying of 
synthesis beads into high density weUs, releasing and transferring of compounds into high 
density stock solutions, and transferring of these solutions into high density PDMS assay plates. 
These assay plates are the preferred format for cytoblot assays (see, Stockwell et al. Chem. Biol. 
1999, 5, 71), and the high density stock solutions are also weU-suited for small molecule printing 
(with reference to provisional appUcation number 60/133,595 entitled •'Small Molecule Printing" 
filed May 1 1, 1999, the entire contents of which are incorporated herein by reference) To aUow 
efficient release of compounds into storage wells without the need for removal of toxic 
byproducts, we have explored various linkers. To provide sufficient amounts of released 
compounds to allow their use in large numbers of assays, we have explored beads with higher 
loaxiing edacities. 

in. Specific Synthetic Procedures and Demonstration Compound Synthesis: 
Shikimic acid, methyl ester (4) (Fischer et al. Helv. Chim. Acta 1934, 17, 1200). (-)- 
Shikimic acid, 3, (Aldrich or Fluka. 7.0 g, 40.2 ramol, 1.0 equiv) and Amberlite IR-I20(plus) 
resin (12.0 g, 22.8 mmol, 0.57 equiv) were combined in 210 mL MeOH. The mixture was 
refluxed with stirring for 36 h, cooled to rt, and filtered. The MeOH was evaporated to yield 
methyl ester 4 as a white solid (7.56 g, 100%) that was used without further purification. TLC: 
Rf0.15 (9:1 CH2Cl2/MeOH). iH-NMR (400 MHz, CD3OD): 6 6.78 (m, IH), 8 4.36 (m, IH), 6 
3.98 (dt, lH,y=6.9, 5.3), 6 3.73 (s, 3H), 5 3.68 (dd, lH.y = 7.1. 4.2), 6 2.68 (app ddt, lH.y = 
18.2, 4.9), 5 2.19 (app ddt, IH, J = 18.2, 5.3). CI-MS (NH3) m/z (rel int); 206 ([M+NH4]^ 
100). HRMS (NH3) m/z calcd for CgHieNOs 206.1029; found 206.1036. 



51 



wo 00/06525 



PCTAJSW/16753 



(15^^,&S).5-Hydroxy-7.oxablcyclo(4.1.01hept.3-ene-3-carboxyUc add, methyl ester 
(5). Epoxycyclohexenol 5 was prepared by a modified version of the literature procedure 
(McGowanetal.y. Org. Chem. 1981, -^tf, 2381) as foUows: Shikimic acid, methyl ester, 4. (4.31 
g, 22.9 mmpl, 1.0 equiv) and triphenylphosphine (6.61 g, 25.2 mmol, 1.1 equiv) were dissolved 
in 100 mL THF and cooled to 0 in an ice bath. Diethylazodicarboxylate (3.97 mL, 25.2 
mmol, l.l equiv) was dissolved in 10 mL THF and added dropwise with stirring via addition 
funnel. The mixture was stirred for 30 min at 0 "C, then warmed to rt and stirred for 1 h. The 
THF was evaporated and the residue was refluxed in 125 mL toluene for 90 min. The toluene 
was evaporated and the crude mixture was taken up in 100 mL hot EtaO, cooled to rt, and 
filtered. This process was repeated with 100 mL EtaO then 75 mL Et20. The crude product 
(8.22 g) was recovered as a brown residue that was determined by ^H-NMR to consist of 53% 
desired epoxide 5. 26% triphenylphosphine oxide, and 21% bis(carboethoxy)hydra2ine. The 
crude product (96% calculated yield) could be used without finrther purification or purified by 
siHca fiash chromatography (1:1 hcxanes/EtOAc) to yield the pure product having analytical data 
consistent with the literature. TLC: Rf0.l6 (1:1 hexanes/EtOAc). 



14 




(1^^5,&S>5-Beiizoyloxy-7-oxabicyclo(4.1.0]hept-3-ene-3-carboxyUc acid, methyl 
ester (Benzoyl epoxycyclohexenol, methyl ester, 6). Epoxycyclohexenol 5 (4.75 g, 27.9 mmol, 
1.0 equiv) was dissolved in 125 mL THF. Triphenylphosphine (13.18 g, 50.3 mmol, 1.8 equiv) 
and benzoic acid (6.14 g, 50.3 mmol, 1.8 equiv) were added and the solution was cooled to 0 **C 
in an ice bath. Diethylazodicarfooxylate (7.9 mL, 50.3 mmol, 1.8 equiv) was added via syringe 
and the reaction was allowed to warm slowly to rt. After stining overnight, the THF was 
evirated and the crude mixture was taken up in 150 mL Et20 and filtered twice to remove the 
triphenylphosphine oxide and bis(carboethoxy)hydrazine byproducts. The solvent was 
evaporated and the crude mixture was taken up in 100 mL Et20 and again filtered twice. The 
crude product (17.8 g) was purified by silica gel flash chromatography (17:3 hexanes/EtOAc) to 
yield the pure benzoyl ester 6 as a clear, colorless oil (6.77 g, 88%). TLC: Rf 0.35 (3:1 
hexanes/EtOAc). IR (fihn): 1718, 1669, 1246. IH-NMR (400 MHz, CDCI3): 5 8.06 (dd, 2H, J 
= 6.3, 3.3, Cll-H, C15-H), 7.69 (t, 2H,y= 7.7, CU-H, C14-H), 7.59 (tt, IH,^ 7.4. 1.4, C13- 
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H), 6.86 (ddd. IH, y = 7.7, 2.9. 1.7. C3-H), 5.92 (app dt, IH. 7 = 4.6. 2.0, 0.9. C4.H), 3.77 (s. 3H, 
C8-H3), 3.51 (dd, lH,y= 3.7, 2.8. C5-H), 3.41 (ddd, lH.y= 4.5. 2.7, 1.7. C6-H), 3.05 (ddd. IH, 
J = 20.0. 2.7, 1.3. C7-Ha). 2.76 (ddd. IH, J = 20.0. 4.8. 2.7. C7-Hb). 13c.nmr (100 MHz, 
CDCI3): 5 166.2, 165.3, 133.2, 129.7. 129.5. 129.4, 128.8, 128.2, 64.9, 51.8, 50.4, 50.1. 24.1. 
CI-MS (NH3) m/z (rel int): 292 ([M+NH4]-^. 100). 275 ([M+H]+. 58). HRMS (NH3) m/z calcd 
for C15H18NO5 292.1 185; found 292.1 179. 



(+H15^,d5>5-Hydroxy-7-oxabicyclo(4.1.0|hept-3-€ne-3-carboxyUc acid ((+> 
Epoxycydohexenol carboxyUc acid, (+)-7). Boizoyl epoxycyclohexenol metliyl ester 6 (1.05 
g, 3.84 mmol, 1.0 equiv) was dissolved in 40 mL THF and 10 mL H2O and cooled to 0°C in an 
ice bath. Lithium hydroxide monohydrate (483 mg, 1 1.52 mmol, 3.0 equiv) was dissolved in 10 
mL H2O and added dropwise via addition funnel to the stirring reaction mixture. When the 
reaction was complete by TLC, the solution was acidified at 0 "C to pH 5 with Amberlite IR- 
120(plus) resin, filtered, and evaporated to yield the crude product as an ofT-wliite soUd. NMR 
analysis indicated approximately 25% Payne rearrangement. Purification on silica gel (25:75:1 
hexanes/EtOAc/AcOH, dry loaded from THF) afforded epoxycyclohexenol carboxyUc acid (+)-7 
as a white solid (352 mg, 59%). TLC: ^/0.24 (25:75:1 hexanes/EtOAc/AcOH); /?/0.49 (85:15:1 
CH2Cl2/MeOH/AcOH). mp: 115.5-1 16.5»C. [af = +57.6 (cl.O, MeOH). IR (KBr pellet): 
3700-2800, 1713, 1661, 1248. iH-NMR (500 MHz, CD3CN): 6 6.67 (m, IH. C3-H). 4.46 (m. 
IH. C4.H). 3.36 (m. IH, C6-H). 3.14 (m. IH. CS-H). 2.76 (app dq, IH. 7 = 19.8, 1.4, C7.Ha). 
2.57 (app dq, IH, 7 = 19.8, 2.4, C7-Hp). »H-NMR (400 MHz, CD3OP): 5 6.73 (m, IH, C3-H), 
4.47 (m. IH, C4-H), 3.41 (m. IH, C6-H), 3.19 (m, IH, C5-H). 2.81 (app dq, IH, /= 19.8, 1.3, 
C7-Ha), 2.60 (app dq, IH, 7 = 19.8, 2.5, C7-Hp). l^c-NMR (125 MHz. CD3CN): 5 168.6 (CI), 
135.9 (C3), 127.0 (C2), 63.4 (C4), 53.6 (C5), 51.3 (C6), 25.1 (C7). l^C-NMR (125 MHz, 
CD3OD): 5 170.0 (CI), 135.4 (C3), 127.8 (C2), 63.7 (C4), 54.1 (C5), 51.9 (C6), 25.4 (C7). CI- 
MS (NH3) mh (rel int): 174 ([M+NH4]*. 66). HRMS (NH3) m/z calcd for C7H12NO4 
174.0766; found 174.0762. 
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(-Hl/f,S/J,6J?)-5-Hydroxy-7-oxabicyclo[4.1 .0]hept-3-ene-3-carboxyUc add ((-)- 
Epoxycyclbhexenol carboxyUc acid, (-).7). Epoxycyclohexenol. methyl ester 9 was prepared 
5 essentiaUy as previously described (Wood et al. J. Am. Chem. Soc. 1990, 112, 8907) and 
recovered as a 1.6:1 mixture with the Payne rearranged isomer in 51% combined yield. This 
mixture (1.21 g, 7.15 mmol, 1.0 equiv) was dissolved in 14 mL 1:1 THF/H2O and cooled to 0 "C 
in an ice bath. Lithium hydroxide (330 mg, 7.87 mmol. 1.1 equiv) in 3.3 mL H2O was added 
dropwise over 10 min. The reaction was stirred at 0 *C until the starting material was consumed 

10 (approx 2 h, TLC: 25:75: 1 hexanes/EtOAc/AcOH). The solution was acidified at 0 'C to pH 5 
with Amberlyte IR-120(plus) resin, filtered, and evaporated to yield the crude product as a clear 
oil. Purification on silica gel (0-5% MeOH in CH2CI2 gradient) afforded epoxycyclohexenol 
carboxylic acid (->7 as a white soUd (477 mg, 43% based on mixture). TLC and iR-NMR 
identical to i+yi above, [af = -50.6 (c 1.0, MeOH). CI-MS (NH3) m/z (rel int): 174 

15 ([M+NH4]+, 75). HRMS (NH3) m/z calcd for C7H12NO4 174.0766; found 174.0770. 

General Procedure for Synthesis of [[(Iodophenyl)methyl]oxidoimino]acetic acids 
(lodobenzyl Nitrone Acids) (Keirs, D.; Overton, K. Heterocycles 1989, 28, 841). The 
appropriate A/^iodobenzyOhydroxylamine (see Supporting Information, 1.0 equiv) and glyoxylic 
acid monohydrate (1.05 equiv) were dissolved in CH2CI2 and stirred at rt until the reaction was 

20 complete by NMR (24 h). The reaction mixture was washed with 2 x H2O and I x brine, dried 
(MgS04), filtered, and ev^orated to yield the crude nitrone. The crude product was slurried in 
THF, then Et20 was added with vigorous stirring. After trituration overnight, the pure nitrone 
carboxylic acid 11 was recovered by vacuum filtration in 47-67% yield. 

[((2-Iodophenyl)methyl]oxidoimino]acetic acid (2-Iodobenzyl nitrone acid, lib). N- 

25 (2-Iodobenzyl)hydroxylamine (9.46 g, 38.0 mmol) was reacted in 250 mL CH2Cl2. The crude 
product was recovered as a slightly yellow solid (10.9 g) and slurried in 10 mL THF then 250 
mLEt20. The pure product was recovered as white flakes (6.22 g, 54%). mp: 82 "C (dec). IR 
(fihn): 1715, 1470, 1414. IH-NMR (400 MHz, CDCI3): 5 7.96 (dd, IH, 7= 8.0, 1.0), 7.51 (dd, 
IH. y = 7.6. 2.0). 7.48 (td, IH, J= 7.4, 1.1), 7.44 (br s, IH), 7.22 (s, IH), 7.19 (ddd, IH, 7= 7.9, 

30 7.2, 2.0). 5.21 (s. 2H). l^C-NMR (125 MH2, CDCI3): 160.6, 140.5. 132.4, 132.3, 132.1, 130.5, 
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129.4, lOl.O. 74.2. CI-MS (NH3) m/z (rel int): 340 ([M+2NH3+H]+. 7). 323 ([M+NH4]n 100). 
306 ([M+H]+, 10). 

(I(3-IodophenyI)methyI]oxid iminolacetic acid (3-IodobenzyI nitrone acid« 11c). hf- 

(3-Iodobenzyl)hydroxylamme (7.96 g, 32.0 nunol) was reacted in 250 mL CH2CI2. After 
dilution with 250 mL CH2CI2 and washing, the crude product was recovered as a slightly yellow 
solid (9.1 g) and slurried in 10 mL THF then 350 mL Et20. The pure product was recovered as 
white flakes (6.58 g, 68%). mp: 109.0-109.5»C (dec). IR(film): 1715.1470. 1412. iH-NMR 
(400 MHz. CDCI3): 6 7.84 (dt, IH, J= 8.0. 1.3). 7.80 (t. IH. 7= 1.7). 7.63 (br s. IH), 7.42 (dt, 
IH. y = 7.7). 7.29 (s. IH), 7.23 (t. IH, 7= 7.8), 5.00 (s. 2H). 13c.NMR (125 MHz, CDQs): 

160.5. 139.4, 138.6, 131.8, 131.0, 130.0. 128.9. 94.9, 69.8. Q-MS (NH3) w/z (rel int): 340 
([M+2NH3+H1M4), 323 ({M+NH4]M00), 306 ([M+H]+ 4). 

[[(4-IodopheDyl)methyI]oxidoimino]acetic acid (4-Iodobenzyl nitrone acid, lid). 
(4-Iodoben2yl)hydroxylamine (11.8 g, 47.4 mmol) was reacted in 300 mL CH2CI2. The crude 
product was recovered as a white powder (10.2 g) and slurried in 15 mL THF then 300 mL Et20. 
The pure product was recovered as a white powder (6.89 g, 48%). mp: 124.0 *C (dec, peach), 
156-173 »C (dec, brown oil). IR (fiUn): 1711, 1466, 1447, 1424, 1402. iH-NMR (400 MHz, 
CDCI3): 6 7.82 (d. 2H, y = 8.4). 7.27 (s, IH), 7.17 (d. 2H. 7= 8.3), 4.99 (s. 2H). l^C-NMR (100 
MHz, CDCI3): 160.5, 138.7, 131.4, 129.8, 129.2, 96.8, 70.2. EI-MS m/z (rel int): 305 (M+, 2), 
261 ([M-C02r. 6), 217 ([M-HOOC-CH-NO]+, 100). FAB-MS (NBA/Nal) m/z (rel int): 328 
([M+Nar, 42), 306 ([M+H]+ 25). 



4-Iodobenzyl alcohoL (Acheson, R, M.; Lee. G. C. M. J. Chem. Soc Perkin Trans. I 
1987, 2321-2332.) To a stirred su^ension of sodium borohydride (5.68 g, 150 nrniol, 2.0 equiv) 
in 50 mL dioxane at 0 was added dropwisc a solution of 4-iodobenzoyl chloride (19.99 g, 75 
mmol, 1.0 equiv) in 50 mL dioxane over 25 min. The resulting mixture was heated to 100 *C for 
90 min under a reflux condenser then cooled to 0 "C. 50 mL H2O was added cautiously under a 
flowing stream of nitrogen. (CAUTION: Evolves gas!] The mixture was extracted 3 x 125 mL 
CH2CI2 and the combined organic extracts were washed with 2 x H2O, 2 x O.IN HCl, 2 x IN 
NaOH, H2O, and brine, dried (MgS04), filtered, and evaporated to yield 16.9 g of crude 4- 
iodobenzyl alcohol as a white solid, detemiined by NMR to contain 78% desired product with 
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the remainder residual starting material and 4-iodobenzoic acid. The crude product was used 
without further purificatioa mp: 61.0-66.5«C. TLC R/. 0.27 (3:1 hexanes/EtOAc). IR(fihn): 
3306. 1005, 791. »H-NMR (400 MHz, CDCI3): 5 7.69 (d. 2H, J « 8.3, C4.H, C6-H). 7.12 (d, 
2H, y = 8.5, C3-H, C7-H), 4.66 (br d, 2H, J = 4.1, CI-H2), 1.67 (br t, IH, Cl-OH). 13c.nmr 
(125 MHz. CDCI3): 5 140.4. 137.6. 128.8, 93.0. 64.6. EI-MS m/z (rel int): 234 (M+, 100). 

General Procedure for Synthesis of lodobenzaldehydes. (Acheson, R. M.; Lee. G. C. 
M. J. Chem. Soc. Perkin Trans. 1 1987. 2321-2332.) To a stirred suspension of pyridinium 
dichiomate (1.5 equiv) in CH2CI2 was added the appropriate iodobenzyl alcohol (1.0 equiv) at rt. 
The mixture was stirred vigorously for 20-40 h until the reaction was complete by TLC. Et20 
was added and the mixture was filtered through a column of 2" ceUte over 2" siUca gel. Elution 
of the product with additional Et20 and evaporation of solvents yielded the crude 
iodobenzaldehyde which was approximately 95% pure by »H-NMR and used without further 
purification. 




0 I 



2-Iodobenzaldehyde. Commercially available 2-iodobenzyl alcohol (10.0 g, 42.7 mmol) 
was dissolved in 200 mL CH2CI2. Upon completion, the reaction was diluted with 250 mL 
Et20. The product was recovered as a brown liquid (10.3 g, 104%). TLC: i?/0.57 (3:1 
hexanes/EtOAc). IR(neat): 3061.2853,2745,1696,1580, 1561. ^H-NMR (400 MHz, CDCI3): 
5 10.07 (s, IH. Cl-H), 7.95 (dd, IH, / = 7.9. 1.0, C4-H), 7.88 (dd, IH, 7 = 7.7. 1.8, C7-H), 7.47 
(td, IH. y = 7.5 0.8. C6-H). 7.29 (td. IH. 7= 7.6, 1.8. C5-H). J3c.nmR (100 MHz. CDCI3): 6 
195:1. 140.2, 135.1, 134.7, 129.9. 128.4, 100.5. EI-MS m/z (rel int): 232 (M+, 100). 231 ([M- 
H]*, 40), 203 ([M-CHO]* 15). 105 ([M-I]+. 3). 




3-Iodobenzaldebyde. Commercially available 3-iodobenzyl alcohol (5.32 mL, 41.9 
mmol) was dissolved in 200 mL CH2CI2. Upon completion, the reaction was diluted with 250 
mL Et20. The product was recovered as oflF-white crystals (8.1 g, 83.4%) mp: 48.0-55.0°C. 
TLC: /J/0.54 (3:1 hexanes/EtOAc). IR(neat): 3058,2824,2728, 1698. 1586,1566. »H-NMR 
(400 MHz, CDCI3): 6 9.93 (s, IH. Cl-H), 8.22 (t, IH, 7 = 1.6, C3-H), 7.96 (dt. IH, 7 = 7.7. 1.4, 
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C5-H), 7.85 (dt. IH. J = 7.7. 1.3. C7.H), 7.29 (t, IH. J = 7.7. C6-H). 13c.nmR (125 MHz, 
CDCb): 5 190.6. 143.1, 138.4, 138.0, 130.7, 128.8, 94.6. EI-MS m/z (rel int): 232 (M+, 100), 
23 1 ([M-H]+, 25). 203 ([M-CHO]+, 14), 104 ([M-HI]+ 38). 



8 
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4-Iodobenzaldehyde. 4-Iodobenzyl alcohol prepared above (16.9 g, 72.2 mmol) was 
dissolved in 350 mL CH2a2- Upon completion, the reaction was diluted with 250 mL Et20. 
The product was recovered as a white solid (13.7 g, 81.8%) mp: 71.0-73.5»C. TLC: J?/0.50 
(3:1 hexanes/EtOAc). IR (film): 2820, 2726, 1690, 1584, 1564, 804. iH-NMR (400 MHz, 
CDCI3): 5 9.93 (8, IH. Cl-H). 7.92 (d, 2H, 7 = 8.5, C4-H. C6-H), 7.59 (d, 2H, 7- 8.1, C3.H, 
C7.H). 13c.NMR(100MHz,CDa3): 8 191.4,138.4, 135.6.130.8,102.8. EI-MS m/z (rel mt): 
232 (M+, 100). 203 ([M<HO]+ 24). 

General Procedure for Synthesis of AKIodobenzyl)hydroxylamines. (Borch. R. F.; 
Bernstein, M. D.; Durst, H. D. J. Am. Chem. Soc 1971, 93, 2897-2904.) To a stined solution of 
the appropriate iodobenzaldehyde (1.0 equiv) in a mixture of MeOH and THF was added a trace 
of Methyl Orange at rt. Hydroxylamine hydrochloride (1.25 equiv) was dissolved in H2O and 
added to the iodobenzaldehyde solution. The pH was raised to 9 with 6N KOH and additional 
THF, MeOH, and/or H2O were added to form a homogeneous solution. Solid sodium 
cyanoborohydride (1 .0 equiv) was added and 2N HCl in aq MeOH was added via addition funnel 
until the solution was ruby red. [CAUTION: Evolves gas!] Additional acid was added as 
necessary to maintain the color during the reaction. After the reaction was complete by NMR 
(15-20 h), the bulk of the MeOH and THF were evaporated. The remaining aq solution was 
adjusted to pH 12 with 6N KOH and extracted with 4 x CH2CI2. The combined organic extracts 
were washed with H2O and brine, dried (MgS04), filtered, and evaporated to yield the crude N- 
(iodobenzyl)hydroxylamine which was determined by NMR to contain 90-94% of the desired 
product with the remainder M^-bis(iodoben2yl)hydroxylamine. The crude product was used 
without further purification. 
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^K2-Iodobe^Izyl)hy(lroxylamine. 2.IodobenzaIdehy<ie prepared above (10.3 g, 44.4 
mmol) was dissolved in 50 mL MeOH and lO mL THF. After addition of H2N0H»HCl (10 mL 
H2O) and 6N KOH, an additional 50 mL THF, 30 mL H2O, and 30 mL MeOH were added. The 
product was recovered as a cloudy orange oil (9.46 g, 85.6%, 90% desired product). IR (film): 
3256, 3057, 2872, 1564, 1466, 1435. 1013. 748. iH-NMR (400 MHz. CDCI3): 6 7.92 (dd. IH. J 
= 7.8. 1.2. C4.H). 7.58 (dd. IH. 7 = 7.4. 1.8, C7.H). 7.34 (td, IH, 7= 7.4, 1.2. C6.H). 7.00 (td, 
IH. y = 7.6. 1.8, C5.H), 5.5 (br s. IH. Cl-NHOH). 5.0 (br s, IH. Cl-NHOH). 4.13 (s, 2H. CI- 
H2). "C-NMR (100 MHz, CDCI3): 5 139.5.139.1. 131.0.129.4.128.3, 100.1.62.0. ELMS 
m/z (rel int): 249 (M+ 36). 217 ([M-NHOH]*. 100), 122 ([M-Q* 30). CI-MS (NH3) m/z (rel 
int): 284 ([M+2NH3+H]+, 30). 267 ([M+NH4]+ 100). 250 ([M+HT, 27). 




A43-Iodobenzyl)hydroxylamuie. 3-Iodobenzaldehyde prepared above (8.1 g, 34.9 
mmol) was dissolved in 50 mL MeOH and 20 mL THF. After addition of H2N0H-Ha (10 mL 
H2O) and 6N KOH, an additional 20 mL H2O. 10 mL THF, and 10 mL MeOH were added. The 
product was recovered as a white solid (7.96 g, 91.6%, 92% desired product), mp: 63.0-70.0''C. 
IR (film): 3256. 3056, 2857, 1591. 1564, 1470, 1420, 1063, 995. 777. IH-NMR (400 MHz, 
CDCI3): 6 7.73 (t. IH. y = 1.6, C6-H). 7.63 (dt, IH. J= 7.9. 1.3, C5-H). 7.31 (dt, IH, /= 7.6, 
C7-H). 7.09 (t, IH. /= 7.8, C6-H), 5.5 (br s, IH, Cl-NHOH), 5.1 (br s. IH. Cl-NHOH). 3.98 (s. 
2H,C1-H2). l3c.NMR(100MHz.CDCl3): 6 139.9,137.9. 136.6.130.2.128.2,94.4.57.4. EI- 
MS m/z (rel int): 249 (M+. 65), 217 ([M-NHOH]+. 100); Q-MS (NH3) m/z (rel int): 284 
([M+2NH3+H1+. 28). 267 ([M+NH4]+, 100). 250 ([M+H]+. 45). 




3 



A44-Iodobeiizyl)bydroxyiamine. 4-Iodobenzaldehyde prepared above (13.7 g, 59.0 
mmol) was dissolved in 80 mL MeOH and 60 mL THF. After addition of HjNOH'HCl (10 mL 
H2O) and 6N KOH. an additional 30 mL H2O was added. The product was recovered as a white 
solid (1 1.8 g. 80.3%. 94% desired product), mp: 89.0-95.0'C. IR(fitai): 3245, 3173,2916, 
2847, 1483, 1007, 787. iH-NMR (400 MHz, CDCI3): 5 7.66 (d, 2H, 7 = 8.3. C4-a C6-H), 7.06 
(d, 2H. y = 8.3. C3-H. C7-H). 5.4-4.7 (br s. 2H, Cl-NHOH). 3.90 <s. 2H, CI-H2). »3c-NMR 
(100 MHz, CDCI3): 137.6, 137.4. 131.0. 93.2. 57.4. EI-MS m/z (rel int): 249 (M*. 29). 217 
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([M-NHOH]+, 100). CI-MS (NH3) mJz (rel int): 267 ([M+NH4]+. 40), 250 ([M+H]+ 100), 234 
([M-NH0H+NH31+ 52), 217 ([M-NHOH]*, 63). 

Demonstration Compounds - General For demonstration compound photocleavage 
reactions, 50 mg of resin was divided between two 500 ^L Eppendorf tubes, suspended in 450 
5 CH3CN each, and photolyzed for 2 h. Trace impurities resulting only fiom die 

photocleaviage reaction were identified by photolysis of underivatized 3.amino-3^ 
nitrophenylpropionic acid (Anp)-loaded resin (see below) and discounted in purity calculations. 

Identification of Photolysis Byproducts. 50 mg of underivatized HaN-Anp-Tentagel 
resin was photolyzed and analyzed by TLC, HPLC, ^H-NMR and FAB-MS as foUows: TLC 

10 (trace amounts, detectable by UV only): /J/0.55 (9:1 CH2Cl2/MeOH); /?/ 0.71, 0.82 (1:1 
CH2Cl2yTHF); /J/0.47. 0.71 (4:1 CH2CI2/THF); Rf^.\%, 0.63 (1:1 CH2Cl2/EtOAc). HPLC 
(trace amounts): Ir" 2.073 min, ^ = 217, 244, 303 nm; tR = 2.462 min, 4mar = 242, 301 nm; 
tR = 2.980 min, /W = 243 nm; tR = 3.141 min. X^ax = 239 nm. »H-NMR (500 MHz, CD3CN, 
trace amounts except for PEG): 5 7.70 (dd, /= 5.6. 3.3), 7.60 (obs md, / = 5.9, 2.5), 7.57 (td, 7- 

15 7.8, 1.3), 7,52(d.y=7.4),7.09(td.y=7.5, 0.8), 6.95 (d.y-. 7.9), 4.44(brs).4.30(q.y-7.1), 
4.22 (m), 3.55 (s, PEG), 2.85-2.50 (br), 1.31 (t, /= 7.1), 1.26 (br s). FAB-MS (glycerol) mh (rel 
int): 503 (IM+H]\ 2). FAB-MS (NBA/Nal) mh (rel int): 569 ([M+Naf, 100), 547 ([M+H]+, 
13), 553 ([M+Na]+, 58), 531 ([M+H]+, 25). Dibutylphthalate was occasionaUy detected by 
HPLC and LC-MS (HPLC: tR = 3.30 min; LC-MS: tR = 5.0 min, [M+HT = 279). HPLC 

20 analysis also showed varying amounts of a secondary peak which trailed each product by 0.3-0.4 
min and was highly UV active at 254 and 280 nm. This impurity could not be identified by LC- 
MS but might result form product cleavage at polyethyleneglycol rather than at die Anp linker. 
Adventitious oxidation of polyethyleneglycol to labile peroxides or estere has been discussed in 
the literature (Rapp Polymere Home Page. httD://www.ra pD-polvmere.cnn^ (accessed June 

25 1999). 

3-Amino-3-<2-nitrophenyI)propionic acid (H-Anp-OH). The photolinkcr was 
synthesized as the firee amino acid by a modified version of the literature procedure (Brown et al. 
Mol. Div. 1995, i, 4) as follows: 2-Nitrobenzaldehyde (20.0 g, 132 mmol, 1.0 equiv) and 
malonic acid (17.8 g, 171 mmol, 1.3 equiv) were slurried in 20 mL glacial acetic acid (AcOH) 
30 and wanned to 45 "C with stirring. Solid ammonium acetate (25.0 g, 324 mmol, 2.5 equiv) was 
added in one portion and the mixture heated to 60 "C to form a brown solution. After 15 min, a 
brown solid precipitated and . was broken up with a spatula. 15 mL AcOH was added and the 
mixture stirred for an additional 45 min at 60 "C. Another 15 mL AcOH was added and the 
mixmre was heated to 98-100 *C and stirred for 3 h, evenmally forming a deep red solution. 70 
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mL coned HCl was added and the solution was stirred for another 1 h at 98-100 X. The solution 
was cooled to rt, diluted with 150 mL H2O, and washed with 200 mL Et20. The aqueous layer 
was adjusted to pH 4.5, resulting in foimation of a precipitate. The soUds were collected by 
filtration and washed with EtaO to yield H-Anp-OH as a yellow solid (18.3 g, 66%) exhibiting 
S satisfactory analytical data. 

iV-(9-FluorenyImethylojtycarbonyl)-3-Amino-3-(2-nitrophenyl)propionic acid 
(Fmoc-Anp-OH). The Fmoc-protected photolinker was synthesized by a modified version of 
the literature procedure (Brown et al. MoL Div. 1995, 7, 4) as follows: H-Anp-OH (5 g, 23.8 
mmol, 1.0 equiv), AK9-fluorenyhnethyloxycarbonyloxy)succinimide (Fmoc-OSu, 8.8 g, 26.1 

10 mmol, 1.1 equiv) and 0.85M aq sodium carbonate (100 mL, 85 mmol, 3.5 equiv) were combined 
in 150 mL THF and stirred for 90 mia The reaction mixture was washed with 2 x 100 mL 
hexanes. acidified to pH 6, and extracted with 3 x 150 mL EtOAc. The combined organic layers 
were washed with 2 x IN HCl, 1 x H2O. 1 x brine, dried (MgS04), filtered, and evaporated to 
yield the crude product as a light brown solid. The solid was taken up in 250 mL hot EtOAc and 

15 filtered hot Hexanes were added until precipitate began to form and the mixture was allowed to 
cool to rt overnight The desired product (5.5 g) was recovered by filtration as an off-white solid 
having analytical data consistent with the literature. A second crop of product (0.85 g) was 
recovered for a combined yield of 62%. 

HiN-Anp-TentaGel Resin (36R, 37a-cR). TentaGel S NH2 (10.0 g, 0.29 meq/g, 2.9 

20 mmol, 1.0 equiv) was placed in a 100 mL flitted glass tube and swollen in distd THF with N2 
bubbling for 2 min. The vessel was drained and the resin was swollen in distd CH2CI2 for 
another 2 min. The vessel was drained and Fmoc-Anp-OH (1.881 g, 4.35 mmol, 1.5 equiv), 
HATU (1.654 g, 4.35 mmol, 1.5 equiv), NMP (50 mL), and DIPEA (1.52 mL, 8.70 mmol, 3.0 
equiv) were added in sequence. The reaction was allowed to proceed for 5 h. The resin was 

25 washed with 4 x NMP and 4 x CH2CI2 to yield Fmoc-Anp-TentaGel which was negative to 
Kaiser ninhydrin test The Fmoc group was removed by 2 x 15 min treatments with 50 mL of 
freshly prepared 20% pipoidine in DMF. The resin was washed as above to yield H2N-Ai^- 
TentaGel resin, 36R, 37a-cR (10.6 g, 100% by mass) which turned brown afler heating for 2 rhin 
under Kaiser conditions. 

30 HiN-Aca-Anp-TentaGd Resin (37d-IR). H2N-Anp-TentaGcl resin, 36R, (3.18 g, 0.27 

meq/g, 0.873 mmoU 1.0 equiv) was placed in a 50 mL flitted glass tube and swollen in distd 
CH2CI2 for 2 min. The vessel was drained and MFmoc-a-Aminocaproic acid (Fmoc-Aca-OH, 
925.6 mg, 2.619 mmol, 3.0 equiv), PyBOP (1.363 g, 2.619 mmol, 3.0 equiv), 30 mL NMP, and 
DIPEA (0.760 mL, 4.365 mmol, 5.0 equiv) were added in sequence. After 1 h, the resin was 
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washed as above to yield Fmoc-Aca-Anp-TentaGel resin which was negative to Kaiser test. 
Fmoc deprotection as above yielded H2N-Aca-Anp-TentaGel resin, 37d-fR (3.24 g, 99% by 
mass) which was positive to Kaiser test 

0 

'NH, 




(l,S,55,65>5-Hydroxy-7-oxabicyclo(4.1.0]hept-3^ne-3-carboxamide 
(Epoxycyclohexenol carboxamide, 38a-c). H2N-Anp-TentaGel resin, 37a-cR (1.59 g, 0.27 
meq/g, 0.436 nunol, 1.0 equiv) was placed in a 50 mL fiitted glass tube. Epoxycyclohexenol 
carboxyUc acid (+)-7 (74.9 mg, 0.480 mmol, 1.1 equiv), PyBOP (249.8 mg, 0.480 mmol, 1.1 
equiv), 20 mL NMP, and DIPEA (228 ^L, 1.309 mmol, 3.0 equiv) were added in sequence. 
After 2 h, the resin was washed as above to yield Epoxycyclohexenol-Aiq>-TentaGel resin 38a- 
cR (1.6343 g, 99% by mass) which was negative to Kaiser test Photolysis of the resin yielded 
the crude epoxycyclohexenol carboxamide, 38a-c, as a yellow oil. TLC: Kf 0.18 (9:1 
CH2Cl2/MeOH); i?/0.11 (1:1 CH2CI2/THF). HPLC: tR = 0.306 min, ^« = 215 nm. iR-NMR 
(400 MHz, CD3CN): 5 6.28 (m, IH, C3-H). 4.42 (m, IH, C4-H), 3.35 (m. IH. C5-H), 3.13 (m, 
IH, C6-H), 2.73 (ddq, IH, J = 4.0, 1.3, C7-Ha), 2.59 (app dq, IH, ^= 7.3, 2.5. C7-Hb). Cl-MS 
(NH3) m/z (rel int): 173 ([M+NH^]* 90), 156 ([M+H]+ 33). HRMS (NH3) m/z calcd for 
C7H13N2O3 173.0926; found 173.0929 

(15^,65)-AK6-amino-6-oxohexyl)-5-hydroxy-7-oxabicyclo{4.1.0]hept-3-ene-3- 
carboxamide (Epoxycyclohexenol o>-aniino caprolc carboxamide, 38d-f). 
EpoxycycIohexenol-Aca-Anp-TentaGel resin 38d-(R was synthesized essentially as above from 
H2N-Aca-Anp-TentaGel resin, 37d-fR (97% yield by mass). Photolysis of the resin yielded the 
crude epoxycyclohexenol carboxamide, 38d-i; as a yellow oil. TLC: R/ 0.09 (9:1 
CH2Cl2/MeOH);^/0.03(l:l CH2CI2/THF). HPLC: 1.717 min,^,« = 203, 211 nm. »H- 
NMR (500 MHz, CD3CN); 5 6.60 (br s, IH, C7-NH), 6.20 (m, IH, C9-H), 6.04 (br s, IH, Cl- 
NHa), 5.51 (br s, IH, Cl-NHb), 4.41 (m, IH, ClO-H), 3.35 (m, IH, CI l-H), 3.17 (q, 2H, /= 6.8, 
C6.H2), 3.14 (m, IH, C12.H), 2.72 (app ddd, lH,y= 19.8, 2.7. 1.3, CH-Ha), 2.58 (app dq, IH, J 
= 19.6, 2.4, C13.Hb), 2.1 1 (t, 2H, 7 = 7.5, C2-H2), 1.54 (quint, 2H, 7 = 7.6, C5-H2). 1.47 (quint, 
2H, J = 7.3, C3-H2). 1.29 (m, 2H, C4-H2). FAB-MS (NBA/Nal) m/z (rel int): 291 ([M+Na]+, 
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100), 269 ([M+H]+ 22). HRMS (NBA/Nal) m/z calcd for Ci3H2oN204Na 291.1321; found 
291.1320. 

General Procedure for Tandem Acylation-M-Dipolar Cycloaddition Reaction. In a 

PD-10 colunan were placed the appropriate epoxycyclohexenol resin, 38R (533 mg, 0.26 meq/g, 
133.9 ^moI, 1.0 cquiv). PyBioP (127.6 mg, 273.8 nmol, 2.0 equiv). and the appropriate 
iodobenzyl nitrone acid, 11 (83.5 mg, 273.8 ^mol, 2.0 equiv). CH2CI2 (5.3 mL) was added and 
the tube was flushed with Ar, capped, vortexed briefly, and immediately cooled to 0 in an ice 
batL DIPEA (95.4 jiL, 547.5 ^unol. 4.0 equiv) was added and the tube was vortexed briefly and 
returned to 0 'C. DMAP (18.4 mg, 150.6 junol, 1.1 equiv) was added as 97.4 nL of a CH2CI2 
stock solution and the tube was vortexed briefly and returned to 0 for 10 min. The tube was 
then wrapped with parafilm, wrapped in foil, and transferred to a Labquake in a 4 "C cold 
cabinet After mixing overnight, the resin was washed (Method B) and exposed to the coupling 
conditions twice more to yield the iodobenzyl tetracycle resin, 39R Photolysis of the resin 
yielded the crude iodobenzyl tetracycle, 39, as a yellow oil. 




(2a.S-<2ao^ 4ac^ 5aP, 6ap, 6ba, 6ca)]-Hexahydro-3-[(2-iodophenyl)methyl]-2-ozo-2J7- 
furo(43,2-c</loxireno(/][l^]benzisoxazole-4a(3A><arboxamide (2-Iodobenzyl tetracycle 
carboxamide,39a). TLC: /?/0.38 (4:1 CH2Cl2miF); ^/0.27 (1:1 CH2Cl2/EtOAc). HPLC: Ir 
= 2.573 min, = 202, 230 ran. 'H-NMR (400 MHz, CD3CN): 5 7.87 (dd, IH, J = 7.9, 1.2, 
C13-H), 7.52 (dd, IH. y = 7.8. 1.7, C16.H), 7.38 (td, IH, 7 = 7.5, 1.2, C15.H), 7.04 (td, IH, 7 = 
7.5, 1.8, C14.H). 6.06 (br s, IH. Cl-NH.), 5.51 (br s. IH, Cl-NHb), 5.12 (dd, IH, 7 = 7.2, 2.7, 
C6-H), 4.38 (d. lH,y- 82, C9-H), 4.35 (d, lH,/= 14.6, ClO-H,), 4.09 (d, lH,y= 14.6, CIO- 
Hb), 3.87 (t, IH, y- 7.5. C7.H), 3.51 (dd, IH, 7 = 3.6, 2.7, C5-H), 3.30 (dd, IH, J= 6.2, 2.4, C4- 
H), 2.34 (dd. lH.y= 16.8, 1.7, C3-H^, 2.25 (dd. IH, 7 = 16.8, 2.7, C3-Hb). FAB-MS (glycerol) 
25 m/z (rel int): 443 ([M+H]+, 42). HRMS (glycerol) m/z calcd for C16H16IN2O5 443.0104; found 
443.0110. 
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I2aS-(2aa, 4aa, Sap, 6ap, 6ba, 6ca)l-HMahydro-3-((3-lodophenyl)methyll-2-oxo-2£r- 
furo[4,3,2-c</]oxireno[/] [l^]benzisoxazole-4a(3/0-cari>oxamide (3-Iodobeiizyl tetracyde 
carboxamide, 39b). TLC: ^/0.38 (4:1 CH2Cl2/THF);^/0.30(l:l CHjCh/EtOAc). HPLC: tR 
= 2.893 min, = 203, 229 ran. iH-NMR (400 MHz, CD3CN): 5 7.77 (app d, IH, 7 = 1.6, 
C12-H), 7.65 (dd, IH, y= 7.8, 1.4, C14-H), 7.37 (dd, IH, 7 = 7.7, 1.0, C16.H), 7.12 (t, IH, J = 
7.8, C15-H), 6.09 (br s. IH. Cl-NHa). 5.70 (br s, IH, Cl-NHb). 5.09 (dd, IH, J = 7.2, 2.6, C6- 
H), 4.32 (d, IH. y = 8.2, C9-H), 4.26 (d, IH. 7 = 14.2, ClO-Ha), 3.95 (d, IH, 7= 14.2, GlO-Hb), 
3.86 (t, IH, J- 7.5, C7-H), 3.49 (dd, IH. 3.6. 2.7, C5-H), 3.28 (dd. IH. J = 6.2. 2.3, C4.H), 
2.34 (dd, IH, y= 16.8, 1.7, C3-Ha). 2.25 (dd. IH. 7 = 16.8, 2.7, CS-Hb). FAB-MS (glycerol) m/z 
(rel int): 443 ([M+H]+, 38). HRMS (glycerol) m/z calcd for C16H16IN2O5 443.0104; found 
443.0105. 




(2a5-(2aa, 4aa, Sap, 6ap, 6ba, 6ca)]•Hexahydro-3-((4-iodopbenyl)methyl]-^oxo-2^- 
raro(4,3,2-c</]oxireno(/][l,2]benzisoxazole-4a(3A><arboxaoiide (4-Iodobeiizyl tetracyde 
carboxamide, 39c). TLC: /1/0.38 (4:1 C3I2C12/THF); ^/0..27 (1:1 CH2Cl2/EtOAc). HPLC: 
t/t = 2.898 min. = 202, 234 nm. iH-NMR (400 MHz, CD3CN): 8 7.69 (d, 2H. 7 = 8.3, 
C13-H, C15-H), 7.17 (d, 2H, / = 8.3. C12-H. C16-H), 6.06 (br s , IH, Cl-NH^, 5.65 (br s. IH. 
Cl-NHb), 5.09 (dd, IH. 7 = 7.3, 2.6, C6-H), 4.32 (d. IH. 7 = 8.2, C9-H), 4.24 (d. IH. 7 = 14.1. 
ClO-Ha), 3.95 (d. IH. 7= 14.1. ClO-Hb), 3.85 (t, IH, 7= 7.5, C7-H), 3.49 (dd. IH. 7= 3.6, 2.7, 
C5-H), 3.28 (dd. IH. 7= 6.2. 2.4, C4-H), 2.34 (dd, IH, 7= 16.8, 1.7, C3-Ha), 2.23 (dd, IH. 7= 
16.8. 2.7, C3-Hb). FAB-MS (glycerol) m/r (rel int): 443 ((M+H]+, 28). HRMS (glycerol) m/r 
calcd for C16H16IN2OS 443.0104; found 443.0102. 
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[2aS-(2aa, 4aa, 5ap, 6ap, 6bo, 6ca)l-A46-Aniino-6-oxohexyl)hexahydro-3-((2- 
iodophenyl)methyll-2-oxo-2/r-furo[4^,2-crfloxirenol/lIl^]benzisoxa2ole-4a(3JJ)- 
carbozamide (2-Iodobeiizyl tetracycle o>-aiiiuiocaproic carboxamide, 39d). TLC: Rf 0.42 
(9:1 CH2Cl2/MeOH); ^/0.14 (1:1 CH2Cl2miF). HPLC: Ir = 2.894 min, /Ut = 202, 229 nm. 
IH-NMR (400 MHz, CD3CN): 5 7.89 (dd, IH. 7= 7.9, 1.2, C19-H), 7.48 (dd, IH, J = 8.3, 2.3. 
C22.H), 7.40 (td. lH,y = 7.5. 1.2, C21-H), 7.05 (td, IH. 7 = 7.6, 1.8, C20-H), 6.1 1 (br s, IH, C7- 
NH), 6.02 (br s. IH; Cl-NHa), 5.50 (br s, IH, Cl-NHb). 5.1 1 (dd, IH. J= 7.2, 2.7, C12.H). 4.39 
(d, lH,y= 8.2, C15-H), 4.33 (d, lH,y= 14.7, C16-Ha). 4.07 (d, IH, 7 = 14.6. C16-Hb), 3.86 (t, 
IH, y = 7.7. C13-H). 3.50 (dd, IH, J= 3.6, 2.7, CI 1-H), 3.29 (dd. IH. 7 = 6.3, 2.5, ClO-H), 3.02 
(m. IH. C6-Ha). 2.85 (m, IH. C6-Hb). 2.31 (dd. IH, /= 16.6. 1.9, C9-Ha). 221 (dd, IH. / = 
16.8. 2.7. C9-Hb). 2.07 (t. 2H. 7 = 7.5, C2-H2), 1.46 (m. 2H, C3-H2), 1.26 (m, 2H, C5-H2). 1.14 
(m. 2H. C4-H2). FAB-MS (glycerol) m/z (rel int): 556 ([M+H]*. 33). HRMS (glycerol) m/z 
calcd for C22H27IN3O6 556.0945; found 556.0957. 




[2a5-(2««» 4«a, 5aP, 6ap, 6ba, 6ca)l-Ar-<6-Amino-6-oxohexyi)hexahydro-3-[(3- 
iodophenyl)methyl]-2-oxo-2tf-ruro[4^^-c</]oxireno[/][l,2]beiizisoxazole-4a(3^ 
carboxamide (3-Iodobeiizyl tetracycle a>-aininocaproic carboxamide, 39e). TLC: Rf 0.38 
(9:1 CH2CI2/MCOH); i?/0.15 (1:1 012012^0- HPLC: tR = 2.962 min, = 207, 229 nm. 
IH-NMR (400 MHz. CD3CN): 8 7.75 (app d. IH, 7= 1.4, C18-H). 7.67 (dd, 1H7= 7.9. 1.2, 
C20-H), 7.37 (dd, 1H,7=7.7, 1.0.C22-H).7.14(t, 1H.7=7.8. C21-H), 6.25 (br s, 1H.C7-NH). 
6.02 (br s, IH, Cl-NHa), 5.50 (br s, IH, Cl-NHb), 5.09 (dd, IH, 7= 7.3, 2.6, C12-H), 4.34 (d, 
IH, 7= 8.2, C15-H). 4.24 (d, IH, 7= 14.2, C16.Ha), 3.94 (d, IH, 7= 14.2, C16.Hb), 3.84 (t, IH, 
7= 7.7, C13-H), 3.49 (dd. IH. 7= 3.6. 2.7. CI 1-H). 3.28 (dd, IH, 7 = 6.0, 2.6, CICH), 3.07 (m. 
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IH, C6-Ha). 2.96 (m, IH, C6-Hb). 2.28 (dd, IH, / = 16.8, 1.9. C9-Ha). 2.21 (dd. IH. J = 16.8, 
2.8. C9-Hb), 2.08 (t, 2H. J = 7.5. C2-H2). 1.50 (m. 2H. C3.H2), 1.26 (m, 2H. C5.H2), 1.18 (m, 
2H.C4-H2). FAB-MS (glycerol) in/2(relint): 556 ([M+H]+, 100). HRMS (glycerol) m/z calcd 
for C22H27IN3O6 556.0945; found 556.0953. 



5 




[2aS-(2ao, 4aai Sap, 6aP» 6ba, 6co)J-iV-(6-Amino-6-oxohexyl)hexahydro-3-l(4- 
iodopheDyl)methyl]-2-ozo-2£r-furo{4;3,2-c(/]oxireno(/][l,2]beiizisozazole-4a(3J9)- 
carboxamide (4-Iodobenzyl tetracycle coaminocaproic carboxamide, 391). TLC: Rf 0.32 
(9:1 CHiClz/MeOH); ^/0.15 (1:1 THF/CH2CI2). HPLC: tR = 2.97 A min. J^^a = 204, 234 nm. 

10 IH-NMR (400 MHz, CD3CN): 8 7.71 (d, 2H, J = 8.3, C19-H, C21-H), 7.15 (d. 2H, 7 = 8.3, 
C18-H, C22-H), 6.21 (br s. IH, C7-NH). 6.02 (br s, IH. Cl-NHa. 5.51 (br s. IH, Cl-NHb). 5.08 
(dd. IH. y= 7.2, 2.6, C12-H), 4.32 (d. IH, 7= 8.2, C15-H). 4.22 (d, IH, 7= 14.1, C16-H,), 3.94 
(d, lH,/= 14.1, C16-Hb). 3.83 (t, lH,y= 7.7, C13-H), 3.49 (dd, lH,y= 3.6, 2.7, Cll-H), 3.27 
(dd, lH, y= 6.2, 2.4, ClO-H), 3.03 (m, IH, C6.Ha), 2.92 (m, IH, C6-Hb), 2.28 (m, IH. C9-Ha), 

15 2.20 (m, IH. C9-Hb). 2.09 (t, 2H, 7 = 7.7, C2-H2), 1.5 (m, 2H, C3-H2). 1.3-1.1 (m, 4H, C5-H2, 
C4-H2). FAB-MS (glycerol) m/z (rel int): 556 ([M+H]+, 100). HRMS (glycerol) m/z calcd for 
C22H27IN3O6 556.0945; found 556.0947. 

General Procedure for Sonogasbira/Castro-Stephens Alkyne Coupling Reaction. To 
50 mg (10.5 ^mol) of the appropriate iodobenzyl tetracycle resin, 39R, in a 2 mL Bio-Spin® 

20 column was added copper(I) iodide (4.4 mg, 23.1 fxmol, 2.2 equiv) and 
bis(triphenylphosphine)palladium(II) chloride (8.1 mg, 11.55 ^mol, 1.1 equiv). DMF (500 ^L) 
was added and the tube was flushed with Ar. cqjped, and shaken to dissolve the reagents. 
DIPEA (54.9 hL, 315 ^mol, 30 equiv) and die appropriate alkyne (20 equiv) were added and the 
tube was c^ped, shaken, wrq>ped with parafilm, and wr^ped in foil. After mixing at rt (para: 

25 15 min, meta: 30 min, ortho: 45 min), the resin was washed (Method A) and dried undo* 
vacuum. Photolysis of the resin, 40R, yielded the crude alkynylbenzyl tetracycle, 40, as a yellow 
oil. 

General Procedure f r Sonogasbira/Castro-Stephens Alkyne Coupling Reaction 
with Bis(Terminal Alkynes). The same procedure was used as above except (Ph3P)2PdCl2 was 
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replaced with fetrakis(triphenylphosphine)palladium(0) (prepaiwl as previously described) 
(Coulson, D.L. Inorg. Synth. 1972, 13, 121) and 70 equiv of DIPEA and 50 equiv of alkyne were 



used. 




l2aS-(2ao, 4aa, Sap, 6ap, 6ba, 6co)l-Hexahydro-3-([2-(3-phenyW- 
propyny0phenyl]inetliyll-2-oxo-2fr-furo[4,3,2-crflorirenoyiIl,2Iben2isoxa2oIe-4a(3J3>. 
carboxamide (<K3-Phenyl-l-propynyl)benzyl Tetracycle Carbozamide, 40a). TLC: i?/0.44 
(4:1 CH2CI2/THF); i?/0.30 (1:1 CH2Cl2/EtOAc). HPLC: tR - 3.114 min. /Ur = (203), 208, 
246 nm. JR-NMR (500 MHz, CD3CN): 6 7.50 (d, IH, J= 7.4, C13-H), 7.44 (d, IH, 7 = 7.4, 
C16-H), 7.43 (obs d, 2H, C21-H. C25-H). 7.36 (t, 2H. J= 7.7, C22-H, C24-H), 7.33 (td. IH, 7= 
7.5, 1.4. C14-H), 7.28 (td. IH, 7= 7.5. 1.3. C15-H). 7.26 (t. IH. 7= 7.2, C23-H), 6.04 (br s, IH. 
Cl-NHa), 5.58 (br s, IH. Cl-NHb), 5.05 (dd, IH, 7= 7.1, 2.7, C6-H), 4.41 (d, IH, 7= 14.0, ClO- 
Ha), 4.24 (d, IH, 7= 13.9, ClO-Hb), 4.24 (d, IH, 7= 8.2, C9-H). 3.88 (s, 2H, CI9-H2). 3.79 (t, 
IH. 7= 7.6. C7-H), 3.49 (t, IH. 7= 3.3. C5-H). 3.28 (app dd, IH, 7= 6.2, 2.5, C4-H), 2.39 (d, 
IH, 7= 16.5, C3-Ha), 2.20 (dd, IH, 7= 16.7, 2.6, C3-Hb). FAB-MS (glycerol) m/z (rel int): 431 
((M+H]+, 33). FAB-MS (NBA/Nal) m/z (rcl int): 453 ([M+Na]+, 40), 431 ((M+H]+, 5). HRMS 
(NBA/Nal) m/z calcd for C25H22N205Na 453.1426; found 453.1432. 




[2a5-(2aa, 4aa, Sap, 6ap, 6ba, 6ca)I-Hexahydro-3-([3-(3-niettayl-3-buten-l- 
yayI)pbenyl]methyI]-2-oxo-2/f-furo{43,2-c</Iozireoo(/][I,2Ibeiizisozazole-4a(3i^ 
carboxamide (in-(3-Methyl-3-buten-l-ynyl)benzyl tetracycle carboxamide, 40b). TLC: R/ 
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0.41 (4:1 GH2CI2/THF); Rf 0.23 (1:1 CH2Cl2/EtOAc). HPLC: tR « 3.182 min, ^ = (203), 
212, 270, (282) nm. iH-NMR (500 MHz, CD3CN): 5 7.57 (s, IH, C12-H), 7.37 (m, 2H. C14-H, 
C16.H), 7.33 (t, IH. y - 7.4. C15-H), 6.09 (br s. IH, Cl-NHa). 5.64 (br s, IH, Cl-NHb). 5.38 
(app q, IH, y= 1.0. C20.HZ). 5.36 (app q, IH, y = 1.7, C20-He). 5.09 (dd. IH. /= 7.2, 2.6, C6- 
H), 4.32 (d. IH, y = 8.2, C9.H), 4.29 (d, IH, 7 =13.9, ClO-Ha). 4.00 (d, IH, J =13.9, ClO-Hb). 
3.86 (t, IH, y= 7.7. C7-H), 3.50 (t, lH.y= 3.2, GS-H). 3.29 (dt. IH. J = 3.7. 2.5, C4-H), 2.36 
(dd, IH. J =16.9, 1.6, C3.Ha), 2.26 (dd. IH, J =16.8. 2.7. C3-Hb). 1.97 (dd, 3H. 7 = 2.5, 1.4. 
C2I-H3). FAB-MS (glycerol) m/z (rel int): 381 ([M+H]+. 100). FAB-MS (NBA/Nal) «/z (rel 
int): 403 ([M+Na]+. 27). HRMS (glycerol) m/z calcd for C21H21N2O5 381.1450; found 
381.1442. 




[2aS-(2aa, 4aa, Sap, 6ap, 6ba, 6ca))-3-[[4-<4- 
Chlorophenyl)ethyDyl]phenyl]methyI]hezahydro-2-ozo-2J7-faro(4,3,2- 
cd\omeno[f\ [l,2]beiizisoxazoIe-4a(3/l)-carboxamide (H4-Cliloroplienylediynyl)beiizyl 
tetracyde carbozamlde, 40c). TLC: ^/0.40 (4:1 CH2CI2/THF); Rf030 (1:1 CH2Cl2/EtOAc). 
HPLC: tR = 3.618 min. ^« = 202, (222), (276), 289, 303 nm. IR-NMR (400 MHz, CD3CN): 
5 7.5 1 (app d, 4H. 7= 8.4, CIS-H. C15-H, C20-H, C24-H). 7.41 (obs d, 2H, 7 = 8.7. C12-H, 
C16-H), 7.41 (obs d, 2H, y- 8.2, C21.H, C23-H), 6.06 (br s, IH, Cl-NH.), 5.66 (br s, IH^ CI- 
NHb), 5.10 (dd. lH,y= 7.2, 2.7, C6.H), 4.35 (d. lH.y= 8.2, C9-K), 4.32 (d. lH,y= 14.2, ClO- 
Ha), 4.03 (d, IH, y- 14.2, ClO-Hb), 3.87 (t. IH, y = 7.7, C7-H), 3.50 (dd. IH, y = 3.5, 2.9, C5- 
H), 3.29 (dt, lH,y- 3.8, 2.5, C4-H), 2.35 (dd, lH,y= 16.8, 1.5, C3-Ha). 2.25 (dd, lH,y= 16.8, 
2.8, C3-Hb). FAB-MS (glycerol) m/z (rel int): 451 ([M+H]+, 46). HRMS (glycerol) m/z calcd 
for C24H20CIN2OS 451.1061; found 451.1060. 
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27 



28 




I2ay-(2aa, 4aa, Sap, 6ap, 6ba, 6ca)l-iV-(6-Ainino-6-oxohexyI)-3-[(2-(3,3-dimethyi-l- 
butynyI)phenyl]methyl]hexahydro-2-oxo-2«-ftiro[4,3,2-crflorireno[/l[l,21ben2isoxa2ole- 
4a(3^carboxaiiiide (<K3,3-Dimethyl.l.batynyl)beiizyl tetracyde (o-aminocaproic 
-carboxainide,40d). TLC: /?/0.43(9:l CH2Cl2/MeOH);/?/0.20(l:l CHiCb/THF). HPLC: tR 
= 3.257 min. = 209, 247 nm. »H-NMR (500 MHz, CD3CN): 6 7.44 (d, IH, 7 = 7.5, €19- 
H), 7.35 (dd, IH, y = 7.7, 1.2, C22.H), 7.32 (td, lH,y = 7.7, 1.4, C20-H), 726 (td, IH, 7 = 7.4, 
1.3. C21-H), 6.14 (br s, IH. C7-NH), 6.00 (br s. IH, Cl-NHa). 5.50 (br s, IH, Cl-NHb), 5.10 
(dd. lH.y= 7.2. 2.6, C12-H). 4.37 (d, lH,y= 8.2. C15-H). 4.35 (d, lH.y= 16.6, C16-H.), 4.18 
(d, IH, y = 14.4, C16-Hb). 3.85 (t, IH. J = 7.6, C13-H), 3.50 (t. IH, J= 32, CU-H), 3.28 (dd, 
IH, y = 6.0. 2.6. ClO-H). 3.01 (m. IH. C6-H.), 2.88 (m, IH, C6-Hb). 2.31 (d, IH, J= 16.8, C9- 
Ha), 2.19 (dd, IH, y= 16.7, 2.8. C9-Hb). 2.06 (t. 2H, J= 7.5. C2-H2). 1.46 (m, 2H. C3.H2), 1.31 
(obs m, 2H, C5-H2). 1.30 (s, 9H, C26-H3, C27-H3, C28-H3), 1.13 (m, 2H, C4-H2). FAB-MS 
(glycerol) m/z (rel int): 510 ([M+H]+ 100). HRMS (glycerol) m/z calcd for C28H36N3O6 
510.2604; found 510.2612. 



[2a5-(2aa, 4aa, Sap, 6aP, 6ba, 6ca)]-AH6-Ainiiio-6-oxohexyI)-3-(|3-(3,3-dIethoxy-i- 
propynyl)pbenyl]methyl]hexabydro-2-oxo-2£r-fufo(43,2-c</]oxireno(/](l,2]beDzisoxazole- 
4a(3^0-carboxamide(m-(3,3-Dfetboxy-l-propynyl)benzyl tetracyde ayaminocaproic 
carb xamide, 40e). TLC: .R/0.39 (9:1 CH2Cl2/MeOH); ^/0,17 (1:1 CH2CI2/THF). HPLC: Ir 
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= 3.105 min, A„,ax = 206, 243, 246 nm. ^H-NMR (500 MHz, CD3CN): 5 7.51 (s, IH, C18-H), 
7.43.7.34 (m, 3H, C20-H, C21-H. C22-H). 6.22 (br s. IH, C7-NH), 6.00 (br s, IH. Cl-NHa). 
5.46 (br s, IH, Cl-NHb). 5.45 (s, IH, C25-H). 5.09 (dd, IH, J = 7.3, 2.5, Ci2-H). 4.34 (d, IH, J 
= 8.1, C15-H), 4.28 (d, IH, y = 14.1, C16-Ha). 3.98 (d, IH. J = 14.2, C16-Hb). 3.85 (t, IH. 7 = 
7.7, C13-H), 3.74 (m, 2H, C26-Ha, C28-Ha), 3.60 (m, 2H, C26-Hb, C28-Hb), 3.50 (app t, IH, 7= 
3.5, 2.8, Cll-H). 3.28 (app q, IH, J = 5.8. 2.7. ClO-H), 3.06 (m, IH, 7= 13.2, 6.4. C6-Ha). 2.94 
(m, 1H,7= 13.2. 5.6, C6-Hb). 2.28 (dd, lH.y= 16.9. 1.4, C9-Ha), 2.21 (dd, lH.y= 16.8. 2.8, 
C9-Hb), 2.09 (t. 2H, y = 7.4. C2-H2), 1 .49 (quint, 2H, J= 7.5, C3-H2). 1.24 (obs m. 2H. C5-H2). 
1.20 (t, 6H, y = 7.1. C27.H3, C29-H3), 1.16 (obs m. 2H, C4-H2). FAB-MS (glycerol) m/z (rel 
int): 510 ([M-OEt]+ 100), 556 ([M+H]+ 7). FAB-MS (NBA/Nal) m/z (rel int): 578 ([M+Na]+ 
100), 510 ([M-OEt]+ 11). HRMS (NBA/Nal) m/z calcd for C29H37N308Na 578.2478; found 
578.2475. 




[2a5-<2aa, 4aa, Sap, 6ap, 6ba, 6ca)]-iV-<6-Aiiiino-6-oxohexyI)hexahydro-2-oxo-3-[[4- 
(l-pentynyl)phenyl]methyI]-2/r-furo[4,3,2-ciqoxireno[^(l,2]benzisozazole-4a(3iV)- 
carboxamide (Hl-PentynyObenzyl tetracycle (o-aminocaproic carboxamlde, 401). TLC: R/ 
0.31 (9:1 CH2Cl2/MeOH); ^/0.18 (1:1 CH2CI2/THF). HPLC: tR = 3.255 min. ^ = 203, 248, 
251 nm. iH-NMR (500 MHz, CD3CN): 6 7.35 (d, 2H, 7 = 8.3, C19.H. C21-H). 7.30 (d, 2H. 7 = 
8.1. C18-H, C22-H), 6.21 (br s. IH, C7-NH), 6.01 (br s, IH, Cl-NH,), 5.50 (br s, IH, Cl-NHb), 
5.08 (dd, IH, > 7.2, 2.6. C12-H). 4.32 (d, IH. 7 = 8.1. C15.H). 4.26 (d. IH, 7 = 14.1, C16-Ha), 
3.98 (d, lH,y= 14.1, C16-Hb), 3.83 (t, IH, J= 7.7, C13-H), 3.49 (app t, IH, 7= 3.2, Cll-H), 
3.28 (app dd, IH. J" 5.9, 2.7, ClO-H), 3.02 (m, IH. C6-Ha), 2.91 (m, IH, C6-Hb), 2.37 (t, 2H, 7 
= 7.0, C25-H2), 2.27 (br d, lH,y= 16.8, C9-Ha). 2.20 (dd. lH,y= 16.8, 2.9, C9-Hb), 2.08 (t, 2H, 
J = 7.7, C2-H2), 1.59 (sxt, 2H, > 7.2, C26-H2). 1.49 (quint, 2H, J = 7.4, C3-H2), 1.22 (m, 2H, 
C5-H2). 1.17 (m. 2H, C4-H2). 1.02 (t, 3H, 7 = 7.3, C27-H3). FAB-MS (glycerol) m/z (rel int): 
496 ([M+H]*, 100). FAB-MS (NBA/Nal) m/z (rel int): 518 ([M+Na]+, 100). 496 ([M+H]+, 13). 
HRMS (glycerol) m/z calcd for C27H34N3O6 496.2448; found 496.2463. 
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General Procedure for Lactone Aminolysis. To 50 mg (10.5 ^imol) of the appropriate 
alkynylbenzyl tetracycle resin, 40R, in a 2 mL Bio-Spin® column was added 2-hydroxypyridine 
(5.0 mg, 52.5 nmol, 5 equiv). THF (500 ^L) was added and the tube was flushed briefly with 
At, capped, and shaken until the 2-hydroxypyridine was dissolved. The appropriate amine (25 
equiv) was added and the tube was immediately c^ped, shaken, wrapped with parafilm, and 
wrapped in foil. After mixing 12-16 h at rt, the resin was washed (Method A) and dried under 
vacuum. Photolysis of the resin, 41 R, yielded the crude alkynylbenzyl y-hydroxyamido tricycle^ 
41, as a yellow oil 

General Procedure for Lactone Aminolysis with a-Branched Amines. The same 
procedure was used as above except 10 equiv 2-hydroxypyridine and 50 equiv amine were used. 

General Procedure for Lactone Aminolysis with Amine Hydrochlorides. To 50 mg 
(10.5 ^moI) of the appropriate alkynylbenzyl tetracycle resin, 40R, in a 2 mL Bio-Spin® column 
was added 2-hydroxypyridine (5.0 mg, 52.5 jmiol, 5 equiv) and the amine hydrochloride (25 
equiv). CH2CI2 (300 nL) and DMF (200 ^lL) were added and the tube was flushed briefly with 
N2. DIPEA (91.5 nL, 525 ^mol, 50 equiv) was added and the tube was immediately capped, 
shaken, wrapped with parafilm, and wrapped in foil. After mixing 12-16 h at rt, the resin was 
washed (Method A + 3 x 20% DIPEA/CH2CI2) and dried under vacuum. Photolysis of the resin, 
41R, yielded the crude alkynylbenzyl y-hydroxyamido tricycle, 41, as a yellow oil. 




[35-(3a, 3aP, 4a, 4aa, Sao, 6ap)]-(^3-cyclobutyl)hexabydro-4-hydroxy-2-([2-(3- 
pbenyl-l-propyny0phenyl]methyl)-oxireno(/l-l^-benzisoxazole-3,6a(2^dicarboxaniide 
(<K3-Phenyl-l-propynyl)benzyI cyclobutyiamido hydroxy tricycle carboxamide, 41a). 

TLC: /?/0.14(4:l CH2Cl2/THF);i?/0.06 (1:1 CH2Cl2/EtOAc). HPLC: /jj = 3.141 min, ^.ax = 
(203), 209, 247 nm. IH-NMR (500 MHz, CD3CN): 6 7.56 (br s, IH, C9-NH), 7.50 (dd, IH, 7 = 
7.3, 1.4, C13-H), 7.48 (obs d, 2H, C21-H, C25.H), 7.43 (dd, IH, J = 7.5, 1.3, C16-H), 7.38 (t, 
2H, J= 7.7, C22-H, C24-H), 7.32 (td, lH,y= 7.5, 1.5, C14-H). 7.27 (td, 3H,y= 7.5, 1.4, C15-H, 
C23-H), 6.54 (br s, IH, Cl-NHa), 5.89 (br s, IH, Cl-NHb). 5.11 (d, IH. /= 9.7, C6-0H), 4.43 
(d, IH, y = 12.8, ClO-Ha), 4.11 (obs sxt, IH, 7= 8.1, C26-H), 4.11 (d. IH, 7 = 12.8, ClO-Hb), 
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3.91 (s, 2H, CI9-H2). 3.90 (obs m, IH, C6-H), 3.86 (d, IH. 7= 8.4, C9-H), 3.62 (app ddd, IH, J 
= 8.4. 5.4. 1.4, C7-H), 3.12 (td, IH, J = 4.0. 2.7. C4-H). 3.09 (dd, IH, J = 4.0, 3.1. C5-H), 2.26 
(dd, IH, y = 16.4, 3.7, C3-Ha). 2.10 (obs m, IH, C27-Ha), 2.05 (obs m, IH, C29-Ha). 1.99 (dt, 
lH,y= 16.4. 2.1, C3-Hb), 1.75 (app sxt, 2H, 7= 10.2, C27-Hb, C29-Hb), 1.60 (m. 2H, C28-H2). 
5 FAB-MS (glycerol) m/z (rel int): 502 ([M+H]+. 62). FAB-MS (NBA/Nal) m/z (rel int): 524 
([M+Na]+, 70), 502 ([M+H]+ 13). HRMS (glycerol) m/z calcd for C29H32N3O5 502^342; 
found 502.2336. 



[3.S-(3a, 3ap, 4a, 4a<z, Sao, 6aP)]-Hexahydro-4-hydroxy-2-I[3-(3-methyl-3-buten-l- 



10 ynyl)pheDyl]methyl]-^-<2-propenyl)oxireno(/]-l^-beiizisozazole-3,6a(2A)-dicarboxamide 
(m-(3-MeUiyl-3-buteii-l-yny0beii2yl allylamido hydroxy tricycle carboxamide, 41b). TLC: 
^/0.12 (4:1 CH2CI2/THF); /J/0.07 (1:1 CH2Cl2/EtOAc). HPLC: tR - 3.034 min, A„ux = (203), 
213, 270, (283) nm. JH-NMR (400 MHz, CD3CN): 8 7.64 (br t, IH. C8->JH), 7.51 (s, IH, C12- 
H), 7.38 (dt, IH, y= 7.0, 1.7, C14-H), 7.35 (dd, IH, J= 5.7, 1.7, C16-H). 7.32 (t, IH. 7 = 7.5. 

15 C15-H), 6.42 (s. IH, Cl-NH.), 5.93 (s, IH, Cl-NHb). 5.79 (ddt, IH, 7=17.2, 10.5, 5.3. C23-H). 
5.37 (obs m, IH, C20-Hz). 5.36 (obs m, IH. C20-He), 5.11 (dq, IH, J=17.4, 1.6, C24-Hz). 5.06 
(dq, IH, J =10.3, 1.5, C24-He). 5.02 (d, IH, 7 = 9.4, C6-0H), 4.17 (d, IH, / =13.7, ClO-Ha). 
3.93 (obs m. IH, C6-H), 3.92 (obs d, IH. 7 = 8.1. C9-H). 3.91 (obs d, IH, 7 =13.9, ClO-Hb). 
3.78 (tt, 2H, 7= 5.8, 1.4, C22-H2), 3.64 (dd, IH, 7= 8.3, 5.1, C7-H), 3.14 (obs m, IH, C5rH), 

20 3.13 (obs m, IH, C4-H), 2.26 (dd, IH, 7=16.3, 3.4, C3-Ha), 1.97 (t, 3H, 7= 1.3, C2I-H3). 1.91 
(obs dd. IH, 7= 1.9, C3.Hb). FAB-MS (glycerol) m/z (rel int): 438 ((M+H]+. 60). FAB-MS 
(NBA/Nal) m/z (rel int): 438 ([M+H]+. 78), 460 ([M+Na]+, 43). HRMS (NBA/Nal) m/z calcd 
for C24H27N30sNa 460.1848; found 460.1853. 
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[iS-{3a, 3ap, 4a, 4aa, Sao, 6ap)]-2-([4.(2-<4-ChloropbenylH- 
ethynyl]phenyl]methyl]hexahydro-4-bydrbxy-^-[(2-methozypheDy0methyl]oxireno(/]-l^- 
beiizisozazole-3,6a(2/0-<licai'bozaiiiide (p-(4-CbloropbenyletbynyI)beiizyi 2- 

metboxybenzylamido bydroxy tricycle carboxamide, 41c). TLC: iZ/0.13 (4:1 CH2CI2/THF); 
/?/0.06(l:lCH2Cl2/EtOAc). HPLC: /j? = 3.778 mm./Wc = 201, 222, (276), 289, 303 nm. IH- 
NMR (500 MHz, CD3CN): 8 7.97 (br t, IH, C8-NH), 7.52 (d, IH, 7 = 8.5, C20-H, C24-H), 7.49 
(d, IH, J= 8.1, C13-H, C15-H), 7.42 (obs d, IH, J= 8.1, C21-H, C23-H), 7.42 (obs d, IH, C12- 
H, C16-H), 7.27 (td. IH, J= 7.9, 1.4, C29-H), 7.13 (dd. IH. 7 = 7.3, C31-H), 6.97 (d, IH, J = 
8.1, C28-H), 6.89 (td, IH, 7 = 7.4, C30-H), 6.37 (br s, IH, Cl-NH.), 5.88 (br s, IH, Cl-NHb), 
5.13 (d, IH, J= 10.0, C6-0H), 4.37 (dd, IH, 7=15.0, 6.2, C25-Ha). 4.33 (dd, IH, J =14.8, 6.1, 
C25-Hb), 4.21 (d, IH, 7=13.8, ClO-Ha), 3.95 (d, lH,y= 8.6, C9-H), 3.93 (d, IH, 7=13.9, ClO- 
Hb), 3.85 (s, 3H, C32-H), 3.83 (obs m, IH, C6-H), 3.67 (dd, lH,y= 8.4, 5.5, C7-H), 3.01 (t, IH, 
7= 3.7, C5-H), 2.78 (m, IH, C4-H), 2.15 (dd, IH, 7=16.4, 4.1, C3-Ha). 1.82 (dd, IH, 7=16.4, 
2.6,C3-Hb). FAB-MS (glycerol) m/z (rel int): 588/590 ([M+Hr, 52/28). FAB-MS (NBA/Nal) 
m/z (rel int): 610/612 ([M+Na]+, 22/10). HRMS (glycerol) m/z calcd for C32H31CIN3O6 
588.1901; found 588.1896. 




I35-(3o, 3aP, 4a, 4ao, Sao, 6ap)]-W<M6-Aniino-6-oxohexyl)-2-|[2-(33-<liinethyl-l- 
batyoyl)phenyllmetbyllhexahydro-4-hydr xy-A'3-[(4-meth xyphenyOmethyl] xireno(/]-l,2- 
benzis xazole-3,6a(2^0-<iicarboxamide (<K3,3-Dimethyl>l-butynyl)beiizyl 4- 

methoxybenzylainido hydroxy tricycle (D-aminocaproic carboxamide, 41 d). TLC: R/0A2 
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(9:1 CH2Cl2/MeOH);/?/0.20(l:lCH2Cl2mff). HPLC: r/j = 3.385 min, = 202, 230. 245. 
(275) nm. ^H-NMR (500 MHz, CD3CN): 8 8.09 (br t, IH 7 = 5.8, C14-NH). 7.58 (d, IH 7 = 
7.5. C19-H). 7.33 (dd, lH,y= 7.4, 1.1. C22-H). 7.31 (td, lH.y = 7.3. 1.3, C20-H), 7.25 (td. IH, 
y= 7.4, 1.3, C21-H), 7.11 (d, 2H,y= 8.7, C31-H, C35-H). 6.82 (d, 2HJ= 8.6, C32-H, C34.H). 

5 6.67 (br t, IH. 7= 5.7. C7.NH), 5.99 (br s, IH. Cl-NHa), 5.46 (br s, IH, Cl-NHb), 5.38 (d, IH, J 
= 10.8, C12-0H), 4.26 (dd, IH. 7= 14.6, 6.5, C29-Ha). 4.25 (d, IH, 7= 13.1, C16-Ha), 4.18 (dd, 
IH. 7= 14.6, 6.1. C29-Hb), 4.08 (d, IH, 7= 13.1, C16-Hb). 3.97 (d, IH, 77= 8.8, C15-H), 3.84 
(dd, IH, 7= 9.0, 5.3, C13-H). 3.74 (s, 3H, C36-H3). 3.73 (obs m, IH, C12-H), 3.11 (m, 2H, C6- 
H2), 2.97 (dd, IH, 7= 4.2, 3.3, CI 1-H). 2.83 (td, IH 7= 5.4, 4.4, ClO-H), 2.17 (obs m, IH, C9- 

10 Ha), 2.06 (t, 2H, 7= 7.4. C2-H2), 1.62 (dd, lh7= 16.4, 3.2, C9-Hb), 1.48 (m. 2H. C3-H2). 1.38 
(m. 2H, C5-H2). 1.22 (m. 2H, C4.H2), 1.30 (s. 9H, C26-H3. C27-H3, C28-H3). FAB-MS 
(glycerol) m/z (rel int): 647 ([M+H]+, 100). HRMS (glycerol) m/z calcd for C36H47N4O7 
647.3445; found 647.3463 




15 (35-(3a, 3ap, 4o, 4aa, Sao, 6aP)I-A/<»-(^Ammo-6-oxohexyl)-2-[[3-(3^-dlethoxy.l- 

propynyl)pheQyl]methyl]-7V3^2,2-diinethoxyethyl)hexahydro-4-hydroxyoxireno[^-i;Z- 
benzisoxazole-3,6a(lH>dicarbozamide (ffl-<3^-Diethozy-l-propynyI)benzyl 2,2- 
dimethoxyethylamido hydroxy tricycle oo-aminocaproic carboxamide, 41e). TLC: /?/0.33 
(9:1 CH2Cl2/MeOH); ^/0.09 (1:1 CH2Cl2miF). HPLC: Ir = 2.995 min, >W = 204. 243, 246 

20 nm. »H-NMR (500 MHz, CD3CN): 5 7.78 (br t, IH, 7= 5.5, C14-NH), 7.51 (s. IH, C18-H), 
7.40 (m, 2H, C20-H, C22-H), 7.35 (t, IH, 7= 7.5, C21-H), 6.68 (br t, IH. 7= 5.7, C7-NH). 6.07 
(br s, IH, Cl-NHa). 5.61 (br s, IH, Cl-NHb). 5.46 (s, IH, C25.H), 4.87 (d. IH, 7 = 8.4, C12- 
OH), 4.38 (t, IH, 7= 5.0, C31-H). 4.12 (d, IH, 7= 13.9, C16-H.). 4.01 (ddd, IH, 7= 8.4. 4.6, 
3.7, C12-H). 3.89 (d, IH. 7= 13.9. Cl6.Hb), 3.86 (d, IH. 7= 8.0, C15-H). 3.74 (dq, 2H,7= 9.5, 

25 7. 1, C26-Ha, C28.Ha), 3.60 (dq, 2H, 7 = 9.4, 7.1, C26-Hb, C28-Hb), 3.53 (obs dd, IH, 7 = 8.2, 
4.9, C13-H), 3.37 (m, IH. C30-Ha), 3.32 (s, 3H, C32-H3), 3.32 (s, 3H, C33-H3). 3.22 (obs m. 
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IH, C30-Hb), 3.19 (obs m, 3H, C6-H2, Cll-H), 3.14 (obs m, IH. ClO-H), 2.24 (dd, IH, 7= 16.3, 
3.4, C9-Ha), 2.12 (obs t. 2H, 7= 7.3, C2-H2), 1.93 (obs m. IH, C9-Hb). 1.53 (m, 2H, C3-H2), 
1.45 (m, 2H, C5-H2). 1.27 (m, 2H, C4-H2). 1.20 (t, 6H. J = 7.1, C27-H3, •C29-H3). FAB-MS 
(glycerol) m/z (rei int): 661 ([M+H]+, 55), 615 ([M-OEt]+, 18), HRMS (glycerol) mJz calcd for 
C33H49N4O10 661.3449; found 661.3464. 




[35^-(3a, 3ap, 4o^ 4aa, Sao, 6aP)]-^«-(6-Aiiiuio-^oxohexyl)hexahydro-4-hydroxy- 

A'3-[2-(4-methoxyphenyl)ethyl]-2-[|4-(l-pentynyl)phenyl]methyl]oxireno(/)-ia- 
beiizisoxazole-3,6a(2i7)-dicarbozamide (pKl-P«Dtynyl)beiizyl 4-methoxyphenethyiainido 
hydroxy tricycle oo-aminocaproic carboxamide, 411). TLC: i?/0.23 (9:1 CH2Cl2/MeOH); Rf 
0.09 (1:1 CH2CI2/THF). HPLC: //? = 3.428 min. = 201, 232, 251, (279) nm. iR NMR 
(500 MHz, CD3CN): 5 7.60 (br t. IH. C14.NH), 7.32 (d, 2H, 7 = 8.1, C19-H. C21-H), 7.23 (d, 
2H.y = 8.1, C18-H, C22-H), 7.11 (d, 2H,7= 8.6, C31-H, C35-H), 6.82 (d, 2H. 8.7, C32-H, 
C34-H). 6.63 (br t. IH, J = 6.0, C7-NH), 6.05 (br s, IH, Cl-NHa). 5.52 (br s, IH, Cl-NHb). 5.05 
(d, IH. y = 8.8. C12-0H). 4.06 (d, IH, 7= 13.9, C16.Hb), 3.79 (m, 3H. C12-H. C15-H, C16-Ha), 
3.73 (s, 3H, C36-H3). 3.52 (obs m, IH. C13-H), 3.42 (sxt, IH, J= 6.3. C28-H,). 3.36 (sxt. IH. J 
= 6.2, C28-Hb), 3.12 (t. 2H. 7 = 6.6. C6-H2). 3.02 (app dd, IH, 7= 7.0, 4.0, ClO-H), 2.68 (td, 2H. 
7= 6.9, 2.7. C29-H2), 2.37 (t, 2H.7= 7.0, C25-H2), 2.16 (obs d, IH, CP-H,). 2.09 (t. 2H. 7= 7.4, 
C2-H2). 1.82 (dd. IH. 7= 16.2. 2.9. C9-Hb). 1.59 (sxt. 2H, 7= 7.3. C26-H2), 1.51 (m. 2H. C5- 
H2), 1.41 (m. 2H. C3-H2), 1.25 (m, 2H. C4-H2). 1.02 (t. 3H, 7 = 7.4, C27-H3). FAB-MS 
(glycerol) m/i (rel int): 647 ([M+H]+, 85). FAB-MS (NBA/Nal) m/z (rel int): 669 ([M+Na]+, 
100), 647 ([M+H]* 60). HRMS (NBA/Nal) m/z calcd for C24H27N305Na 669.3264; found 
669.3252. 

General Procedure for Alcohol Esterification. To 50 mg (10.5 ^mol) of the 
appropriate alkynylbenzyl y-hydroxyamido tricycle resin, 41R, in a 2 mL Bio-Spin column was 
added 200 ^L CH2CI2. The tube was flushed with Ar and cooled to 0 in an ice bath. The 
appropriate caiboxylic acid (50 equiv) was dissolved or suspended in 400 ^L CH2CI2 in an 
oven-dried 2 mL Wheaton vial and activated with DIPC (41.1 ^I, 262.5 ^mol. 25 equiv). After 
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Stirring at rt for 2 min, DIPEA (91.5 ^L, 525 nL, 50 equiv) was added and stirring continued for 
another 3 min. The activated acid solution was then added to the resin via pipette with manual 
agitation followed by DMAP (6.4 mg, 52.5 ^unol, 5 equiv) in 50 fiL CH2CI2. After standing 15 
min at 0 "C, the tube was warmed to rt, wrapped with parafilm, wrapped in foil, and mixed at rt 
5 for 1 2-1 6 h. After washing (Method A + 3 x 20% DIPEA/CH2CI2), photolysis of the resin, 42R, 
yielded the crude alkynylbenzyl amido acyl tricycle, 42, as a yellow oil. 



(35'-(3a, 3ap, 4o^ 4aa, Sao, 6ap)]-4-Methoxypbenylacetic acid, 6a-(ammocarbonyI)- 
2-[[2-(3-piienyM-propynyl)pbenyl]methyI]octahydro-3- 
10 [(cyclobutylamino)carbonyl]oxlreno(/]-l^-benzisoxazol-4-yl ester (o-(3-Phenyl-l- 
propynyl)benzyl cyciobutylamido 4-methoxyphenylacetyl tricycle carboxamide, 42a). TLC: 
Rf 0.25 (4:1 CH2CI2/THF); RfOAO (1:1 CH2Cl2/EtOAc). HPLC: tR = 3.532 min, /Uu = 202, 
(209), 235. (250). (274) nm. iH-NMR (500 MHz, CD3CN): 5 7.49(d,3H,y=7.4.C13-H.C21- 

H, C25-H), 7.46 (d, lH,y= 7.7. C16-H), 7.36 (t, 2H, 7 = 7.7, C22-H, C24-H), 7.33 (td, IH, J= 
15 7.5, 1.6, C14.H). 7.29 (td, IH, 7= 7.6, 1.4, C15-H), 7.25 (t, IH, 7 = 7.5, C23.H), 7.17 (d, 2H, / = 

8.7, C33-H, C37-H), 6.87 (d, IH. J= 8.7. C8-NH), 6.84 (d, 2H, J= 8.7, C34-H, C36-H), 6.64 (br 
s, IH. Cl-NHa), 5.91 (brs, IH, Cl-NHb). 5.31 (t, lH,y= 3.9, C6-H), 4.61 (d, IH, J= 12.3, ClO- 
Ha), 4.17 (d, lH,y= 12.3, ClO-Hb). 3.92 (app d, 2H,y= 2.7. CI9-H2), 3.81 (d, lH,y= 8.6, C9- 
H), 3.80 (obs m. IH. C26-H), 3.75 (s, 3H, C38-H3), 3.69 (dd, IH /- 8.5, 3.8, C7-H), 3.48 (d, 
20 IH, y = 15.5, C3l-Ha), 3.37 (d, IH, J = 15.5, C31-Hb), 3.31 (t, IH, 7 = 4.1, C5-H), 3.10 (ddd, 
IH, y = 4.2, 3.0, 1.9, C4-H), 2.40 (dd, IH, J= 16.2, 3.0, C3-Ha), 2.34 (dd, IH, J= 16.1. 1.8, C3- 
Hb), 1.94 (obs m, IH, C27.Ha), 1.84 (obs m. IH, C29-Ha), 1.63 (quint, IH, 7 = 9.8, C27-Hb), 

I. 50 (m, 2H, C28-H2), 1.33 (quint, IH, 7 = 9.9, C29-Hb). FAB-MS (glycerol) m/z (rel int): 650 
([M+H]*, 65). FAB-MS (NBA/NaR m/z (rel int): 672 ([M+Na]+, 35), 524 ([M+H]+, 9). HRMS 

25 (glycerol) m/z calcd for C38H40N3O7 650.2866; found 650.2836. 
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[35-<3a, 3ap, 4a, 4aa, 5ao^ 6ap)]-Benzoic add, 6a-(aminocarbonyI)-2-([3-<3- 
methyH>ut-3-eD-l-ynyI)phenyllmethyl]octabydr(H3-[I(2- 

propenyl)ainioo]carbonyl]oxireno(/]-l,2-benzisoxazol-4-yI ester (m-<3-Methyl-3-buteii-l- 
ynyObenzyl allylamidO benzoyl tricycle carboxamide, 42b). TLC: Rf 0.22 (4:1 
CH2CI2/THF); ^/0.13 (1:1 CH2a2/EtOAc). HPLC: tR = 3.601 min, = 201, 220, (236), 
270, (282) nm. ^H-NMR (500 MHz, CD3CN): 5 8.15 (dd, 2H. 7 = 8.2, 12, C27.H, C31-H), 
7.64 (tt, lH,y= 7.4. 1.5, C29.H). 7.56 (s, IH, C12-H), 7,55 (obs t, 2H,y= 7.6, C28-H, C30-H), 
7.37 (m. 3H, C14-H, C15-H, C16-H), 6.71 (br t, IH, C8-NH), 6.53 (br s, IH, Cl-NH,), 5.99 (br 
s, IH, Cl-NHb), 5.63 (t, lH.y= 3.9, C6-H), 5.40 (m, 2H. C2O-H2), 5.22 (ddt, IH.^^ 16.8, 10.3, 
6.1, C23.H), 4.70 (app dq, IH, 7 = 10.2, 1.3, C24-He), 4.64 (app dq, IH, 7= 17.1, 1.5. C24-Hz), 
4.26 (d, lH,y= 14.1, ClO-Ha), 3.96 (d, IH, 7= 14.1, ClO-Hb), 3.86 (d, lH,y» 8.0. C9-H), 3.77 
(dd. lH.y = 8.0, 3.6, C7.H), 3.54 (obs m, IH, C5-H), 3.53 (obs m, IH, C22-Ha), 3.17 (app quint, 
IH, y= 2.1, C4-H), 3.01 (dddt, IH, 7 = 15.2, 6.2. 4.9, C22-Hb), 2.44 (dd, IH, 7 = 16.6, 2.5, C3- 
Ha), 2.40 (dd, lH,y= 16.5, 1.8, C3-Hb), 1.99 (app t, 3H, 7= 1.2, C2I-H3). FAB-MS (glycerol) 
m/z (rel int): 542 ([M+H]+, 100). FAB-MS (NBA/Nal) m/z (rel int): 564 ([M+Na]+ 100), 542 
((M+H]+. 18). HRMS (NBA/Nal) m/z calcd for CaiHsiNaOeNa 564.211 1; found 564.2100. 




[35'-(3a, 3aP, 4a, 4aa, Saa, 6aP))-2-MetbylpropaDoic acid, 6a-(ainiDOcarbooyl)-2-((4- 
(2-(4-chIorophenyl)-l-etliynyl]pbeDyl]metbyl]-3-([((2- 

metboxypbeDyl)metbyl]aniino]carbooyl]octabydrooxireno[/I-l,2-beiizisozazol-4-yl ester {p- 
(4-CfaloropbeDyletbyDyl)benzyl 2-metbozybenzylainido is bntyryl tricycle carb xamide, 
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42c). TLC: /?/0.19 (4:1 CH2CI2/THF); i?/0.12 (1:1 CH2Cl2/EtOAc). HPLC: /j? = 4.072 min. 
^ax = 202, 222, (270), 291, 304 nm. ^H-NMR (500 MHz, CD3CN): 6 7.52 (d, 2H, J = 8.5, 
C20-H, C24-H), 7.45 (d, 2H, 7= 8.1. C13-H. C15-H), 7.42 (d, 2H, 7 = 8.5, C21.H, C23-H), 7.39 
(obs m, IH, C8-NH). 7.35 (d, 2H, 7 = 8.1, C12-H, C16-H), 7.25 (td, IH, 7 = 7.8, 1.7, C29-H), 

5 7.02 (dd, IH, J = 7.4. 1.3. C31-H), 6.94 (d, IH, 7 = 8.2, C28.H). 6.87 (t, IH, 7 = 7.5, C30-H), 
6.48 (br s, IH, Cl-NHa). 5.92 (br s, IH, Cl-NHb), 5.36 (t, IH, 7 = 4.0, C6-H), 4.39 (dd, IH, J 
=14.6. 7.3, C25.Ha). 4.18 (d, IH, 7=14.1, ClO-Ha), 4.06 (dd, IH, 7=14.7. 4.8, C25.Hb), 3.87 (d. 
IH, 7=14.2, ClO-Hb), 3.78 (obs d, IH, 7= 8.6, C9-H), 3.76 (s, 3H, C32-H3), 3.67 (dd, IH, 7 = 
8.4, 3.9, C7-H). 3.37 (t, IH, 7 = 4.2, C5-H), 3.15 (dt. IH, 7= 4.1. 2.6, C4.H), 2.40 (sept, IH, 7 = 

10 7.0. C34-H), 2.35 (dd, IH, 7= 16.4, 2.9, C3-Ha), 2.29 (dd, IH, 7= 16.2, 2.0, C3-Hb). 1.13 (d. 
3H, 7= 7.1, C35-H3), 1.09 (d, 3H, 7= 7.0, C36-H3). FAB-MS (glycerol) m/z (rel int): 658/660 
([M+H]+. 6/3). FAB-MS (NBA/Nal) m/z (rel int): 680/682 ([M+Naf. 20/10), 658/660 
([M+H]+, 12/6). HRMS (NBA/Nal) m/z calcd for CseHsedNsOrNa 680.2139; found 680;2147. 



15 [35-<3a, 3aP, 4o, 4aa, Sao, 6aP)]-3-Methylbutanofc add, 6a-[K6-amino-6- 

oxohexyl)ainuio]carbonyl]-2-[I2-(3,3-dimethyl-l-butynyI)phenyl]methyl]-3-[[[(4- 
methoxyplienyl)methyl]ainiDo]carboDyl]octahydroozireno{/I-l,2-benzisoxazoI-4-yl ester {o- 
(3,3-DimethyI-l-batynyObeiizyl 4-metboxybeiizyiainido ispvaleryi tricycle oo-amlnocaproic 
carboxamide, 42d). TLC: ^/0.49 (9:1 CHiCb/McOH); /J/0.29 (1:1 CH2CI2/THF). HPLC: tR 

20 = 3.742 min. = (203), (215), 232, 247, (275) nm. ^H-NMR (500 MHz, CD3CN): 5 7.46 (d, 
IH, 7= 8.0. C19-H), 7.27 (obs dd. IH, 7= 7.6, 1.2, C22-H), 7.25 (obs td, IH, 7= 7.5, 1.6, C20- 
H). 7.20 (td. IH, 7= 7.4. 1.2, C21-H), 7.18 (obs br t, IH. C14.NH), 6.88 (d, 2H, 7= 8.5, C31-H, 
C35-H), 6.83 (br t, IH, C7.NH), 6.77 (d, 2H, 7= 8.7, C32-H, C34-H), 5.97 (br s. IH. Cl-NHa), 
5.45 (br s. IH, Cl-NHb), 5.31 (t. IH, 7= 4.1, C12-H), 4.38 (d, IH, 7= 13.1. C16-Ha), 4.05 (d, 

25 IH, 7 = 13.2, Cl6-Hb), 3.99 (dd, IH, 7 = 14.6, 6.3. C29.H.). 3.91 (dd, IH, 7 = 14.6, 5.9, C29- 
Hb). 3.87 (d, IH. 7= 8.9, C15-H), 3.77 (dd, IH, 7= 8.8. 4.1, C13-H), 3.74 (s, 3H, C36-H3), 3.40 
(t, IH. 7 = 4.2, CU-H), 3.18 (q, 2H, 7= 6.7, C6-H2), 3.15 (obs m, IH, ClO-H), 2.29 (app s, 2H, 
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C9-H2), 2.09 (obs m, 5H, C2-H2, C38.H2. C39-H), 1.52 (obs m, 2H, CS-Hz). 1.47 (obs m, 2H, 
C5-H2), 1.31 (s, 9H, C26-H3, C27-H3, C28-H3), 1.27 (obs m, 2Ii C4-H2), 0.89 (t, 6H, 7 = 5.9, 
C40-H3. C4I-H3). FAB-MS (glycerol) m/z (rel int): 731 ([M+H]+, 13). FAB-MS (NBA/Nal) 
m/z (rel int): 753 ([M+Na]+, 100), 731 ([M+H]+, 22). HRMS (NBA/Nal) m/z calcd for 
C4iH54N408Na 753.3839; found 753.3842. 



(3.^3a, 3ap, 4a(£), 4aa, Sao, 6aP)]-2-Butenoic add, 6a-[[(6-ainino-6- 
oxobexy0aniuio]carbonyli-2-[[3-(3^-diethoxy-l-propynyl)phenyilmethyl]-3-[[(2,2- 
dimethoxyethyl)ainino]carbonyl]octahydrooxireno[/]-l^-beiizisoxazol-4-yl ester (jii-(33- 
Diethoxy-l-propynyl)ben^l 2,2-dimethoxyethylamido crotonyl tricycle co-aminocaproic 
carboxainide,42e). TLC: /J/0.40 (9:1 CH2Cl2/MeOH); /?/0.16 (1:1 CH2CI2/THF). HPLC: Ir 
= 3.285 min, Anutx = 207, 241. 246 nm. ^H-NMR (500 MHz, CD3CN): 5 7.53 (s, IH, C18-H), 
7.40 (m, 3H, C20-a C21-H, C22-H), 7.09 (obs br t, IH. C14-NH), 7.05 (dq, IH, 7 = 15.4, 6.9, 
C36-H), 6.78 (br t, IH, J= 6.5, C7-NH), 6.04 (s, IH, Cl-NHa), 5.83 (dq, IH, 15.4, 1.7, C35- 
H), 5.55 (s, IH, Cl-NHb), 5.46 (s, IH, C25-H), 5.34 (t, IH. y = 4.0, C12-H), 4.25 (dd, IH, J = 
5.8, 4.5. C31.H), 4.04 (d, IH, J = 14.3, C16-Ha), 3.89 (d, IH, 7 = 14.3, C16-Hb), 3.74 (obs m, 
2H, a6-Ha, C28-Ha), 3.73 (obs m, IH, C15-H), 3.64 (dd. IH. 7 = 8.0, 4.0, C13-H), 3.60 (app 
dq, 2H, y = 9.5, 7.1. C26-Hb. C28-Hb), 3.43 (dd, IH. J = 7.8, 4.5, C30-Ha), 3.40 (obs m. IH, 
CI 1-H). 3.29 (s, 3H, C32-H3), 3.27 (s, 3H, C33-H3), 3.24 (m, 2H, C6-H2), 3.15 (m, IH. ClO-H), 
2.86 (ddd. IH. y =13.7, 5.8, 3.8, C30-Hb), 2.27 (app d, 2H, 7 = 2.4. C9-H2). 2.12 (m, 2H, C2- 
H2), 1.89 (dd. 3H, y = 6.9. 1.7. C37.H3). 1.57 (m, 2H. C3-H2), 1.53 (m, 2H, C5-H2), 1.31 (m, 
2H, C4-H2), 1.20 (t, 6H, 7.1, C27-H3, C29-H3). FAB-MS (glycerol) m/z (rel int): 729 
([M+H]+, 13). FAB-MS (NBA/Nal) m/z (rel int): 751 ([M+Na]+ 100). 729 ([M+H]+. 6). 
HRMS (NBA/Nal) m/z calcd for C37H52N40iiNa 751.3530; found 751.3536. 
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[3S-{3a, 3aP, 4a, 4aa, Sao, 6aP)]-Propanoic acid, 6a-([(6-aiiiino-6- 
oxohexyl)ainino]carboDyl]0-[[{2K4-methoxyphenyl)ethyl]amino]carbonyl]octahydro-2-[[4- 
(l-pentynyl)phenyIlmethylloxireno(/]-l,2-beiizisoxazol-4-yl ester (|Kl-P«otynyI)beiizyl 4- 
methoxyphenethylamido propionyl tricycle (o-aminocaproic carboxamide, 42f). TLC: Rf 
0.33 (9:1 CH2Cl2/MeOH); RfO.23 (1:1 CH2Cl2miF). HPLC: tR = 3.602 min, = 202, 231, 
252, (280) mn. iR-NMR (500 MHz, CD3CN): 6 7.33 (d, 2H, J= 8.1, C19-H, C21-H), 7.20 (d, 
2H, y = 8.1, C18-H, C22-H), 7.04 (d, 2H, 7= 8.4. C31-H. C35-H), 6.90 (br t, IH. J= 5.5, C14- 
NH), 6.74 (d, 2H, J = 8.7, C32-H, C34-H), 6.72 (br t, IH, 7 = 5.5, C7-NH), 6.03 (br s, IH. Cl- 
NH.), 5.55 (br s, IH, Cl-NHb). 5.25 (t, lH,y = 4.0, C12-H), 3.98 (d, IH. J= 14.2, C16-Ha), 3.74 
(d, IH, y = 14.4. C16-Hb). 3.67 (s, 3H, C36-H3), 3.63 (d. IH, J= 8.4, C15-H), 3.60 (dd, IH, J= 
8.4, 4.1, C13-H), 3.50 (obs m, IH, C28-Ha), 3.32 (app t. IH, J= 4.2, Cll-H), 3.20 (obs m. IH, 
C6-Ha), 3.16 (obs m, IH, C6-Hb), 3.14 (obs m, IH, ClO-H). 3.02 (na, IH, C28-Hb), 2.64-2.50 
(m, 2H, C29-H2), 2.38 (t, 2H, 7 = 7.0, C25.H2). 2.28-2.16 (m, 4H, C9-H2. C38-H2). 2.10 (t, 2H, 
y = 7.3, C2-H2), 1.59 (sxt, 2H, J= 7.2, C26-H2), 1.53 (quint. 2H, /= 7.7, C3-H2), 1.47 (m. 2H, 
C5-H2), 1.27 (m, 2H, C4-H2), 1.03 (t, 3H.y= 7.5, C39-H3), 1.02 (t, 3H,y= 7.3, C27-H3). FAB- 
MS (glycerol) m/r (rel int): 703 ([M+H]+, 18). FAB-MS (NBA/Nal) m/z (rei int): 725 
([M+Na]+, 100), 703 ([M+H]+, 17). HRMS (NBA/Nal) m/z calcd for C39H5oN408Na 725.3526; 
found 725.3527. 

IV. Bailding Block Testing: 

Building Block Testing - General. All solids were measured to within 10%. All 
liquids were dispensed via Gilson automatic pipettemen with polypropylene tips. Reactions were 
performed using the small-scale solid phase reaction procedures described above. Resin samples 
were photolyzed in sets of 1 1 for 1 h. After photolysis, the samples were cehtrifuged briefly and 
10 ^L of the supernatant was submitted for HPLC analysis. An additional 5 ^L was diluted to 
50 ^L with CH3CN and submitted for LC-MS analysis (10 )iL injection). Where necessary, 
additional samples were removed for TLC and FAB-MS analysis. 
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To ensure that all of the building blocks included in the library synthesis were viable 
coupling partners, a total of 23$ building blocks were tested in the Sonogashira/Castro-Stephcns, 
lactone aminolyis, and esterification reactions (Figures 65-67). A representative sample of the 
LC-MS data is shown in Figure 56 of the Manuscript. Complete HPLC (52 pages) and LCMS 
5 data (235 pages) have also been obtained. These data are summarized in tabular fonnat below 
(Tables A-C). 

Building Blocic Testing - Alkynes. 2-Iodobenzyl tetracycle CD-aminocq)n)ic-Anp- 
TentaGel resin 39dR (10 mg, 0.24 meq/g, 2.39 ^mol, 1.0 equiv), copper(I) iodide (1.0 mg, 5.26 
fimol, 2.2 equiv), and bis(triphenylphosphine)palladium(II) chloride (1.84 mg, 2.63 ^unol, 1.1 

10 equiv) or tetrakis(triphenylphosphine)palladium(0) for polyynes (3.04 mg, 2.63 jxmol, 1.1 equiv) 
were combined and 100 DMF was added, followed by DIPEA (12.5 ^iL, 71.76 fimol, 30 
equiv for monoynes; 29.17 jiL, 167.43 fimol, 70 equiv for diynes; or 43.75 jiL, 251.1 ^unol, 105 
equiv for triyncs). The tube was vortcxcd vigorously, centrifiigcd briefly, thai the appropriate 
alkyne (47.84 ixmoU 20 equiv for monoynes; 1 19.6 ^mol, 50 equiv for diynes; or 179.4 junol, 75 

15 equiv for triyncs) was added as a neat liquid or solid. The tube was again voitexed vigorously, 
centrifiiged briefly, wrapped with parafilm, and finally vortexed gently for 1 h. After washing, 
the resin was photolyzed in 125 nL CH3CN. 

Building Block Testing - Amines. o-(33-Dimethyl-l-butynyl)benzyl t^racycle oo- 
aminocaproic-Anp-TentaGel resin 40dR (5 mg, 0.24 meq/g, 1.21 ^mol, 1.0 equiv) and solid 

20 amines where appropriate (30.23 ^mol, 25 equiv for non-a-branched amines; 60.49 ^mol, 50 
equiv for a-branched amines) were combined, then 2-hydroxypyridinc (0.575 mg, 6.05 ^mol, 5 
equiv for non-a-branched amines; 1.150 mg, 12.09 ^mol, 10 equiv for a-branched amines) was 
added as a 50 ^L stock solution in THF (free amines) or 2:1 CH2CI2/DMF (amine 
hydrochlorides). Neat liquid amines (30.23 |imol, 25 equiv for non-a-branched amines; 60.49 

25 |imol, 50 equiv for a-branched amines) were added where appropriate. DIPEA was added as 
necessary to neutralize amine hydrochlorides (10.53 iiL, 60.46 ^mol, 50 equiv for non-a- 
branched monohydrochlorides; 21.06 ^L, 120.92 ^moi, 100 equiv for non-a-branched 
dihydrochlorides and a-branched monohydrochlorides; 42.12 |iL, 241.84 |imol, 200 equiv for a- 
branched dihydrochlorides). The tubes were wrapped with teflon tape and parafilm and vortexed 

30 gently for 1 3 h. After washing, the resin was photolyzed in 60 ^L CJH3CJN. 

Building Block Testing - Acids. In 2 mL oven-dried Whealon vials fitted with teflon 
septum caps and stir bars were placed the appropriate carboxylic acids (292.6 ^mol, 250 equiv) 
and 182.62 ^L C:H2Cl2. DIFC (22.90 ^L, 146.3 \imol 125 equiv) was added to each vial and the 
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mixtures stirred for 2 min. DIPEA (50.95 ^iL, 292.6 ^mol, 250 equiv; 101.9 ^L, 585.2 junol, 
500 equiv for amino acid hydrochlorides) was added to each vial and the mixtures stirred for 
another 5 min. Approximately l/5th of each preactivation mixture (60 ^L normally; 70 \xL for 
hydrochlorides; 25 equiv activated acid) was added to o-(3.3-dimethyH-butynyI)bcnzyl 4- 

5 methoxybenzylamido hydroxy tricycle co-aminocaproic-Anp-TentaGel resin 41 dR (5 mg, 0.23 
meq/g, 1.17 nmol, 1.0 equiv). DMAP (0.715 mg, 5.85 jimol, 5 equiv) was added to each tube as 
a 10 nL stock solution in CH2CI2 and the tubes were wrapped with teflon tzpt and parafihn then 
vortexed gently for 14 h. The resin was exposed to the standard wash procedure with an 
additional 20% DIPEA in CH2CI2 wash inserted between the CH2CI2 and DMF wash steps. 

10 Finally, the resin was photolyzed in 60 jiL CH3CN. 

V. Test Library Synthesis and Deconvolution: 

Test Library Synthesis - General All solids were measured to within 10%. All liquids 
were dispensed via Gilson automatic pipettemen with polypropylene tips. Reactions were 
performed in tared 2 mL BioSpin® columns. Resin was distributed to each colunm as 1 mL of 

15 an 8 mL isopicnic slurry in DMSO/CH2CI2 with a PIOOO pipetteman fitted with a PIOOO 
polypropylene tip trimmed by 2q>proximately 2 mm. The resin was washed with distd THF and 
distd CH2CI2, dried, and weighed. This method of resin distribution proved consistent to within 
±5% (data not shown). After reaction according to the medium-scale solid phase procedures 
described above, the resin portions were washed using the standard wash procedure (Method A) 

20 and a sample was photolyzed for 2 h followed by HPLC and LC-MS analysis of the supernatant. 
The remaining resins were pooled in a PD-10 column via vacuum cannula transfer from the 
reaction vessels and mixed thoroughly by repeated washing with CH2CI2. 

A representative sample of the LC-MS data is shown in Figure 56. Complete HPLC (14 
pages) and LC-MS data (168 pages) have been obtained. These data are summarized in tabular 

25 format below (Tables D-F). 

Test Library Synthesis - 3-AlkynylbenzyI tetracycle-Anp-TentaGel resins 
(43R{X,1,1}). To each of seven aliquots of 3-iodobenzyl tetracycle-Anp-TentaGel resin 39bR 
(31.25 mg, 0.25 meq/g, 7.68 fimol, 1.0 equiv) was added in sequence copper(I) iodide (3.2 mg, 
16.90 ^mol, 2.2 equiv), bis(triphenylphosphine)palIadium(II) chloride (5.9 mg, 8.45 (imol, 1.1 

30 equiv), and 300 ^L DMF. The tubes were flushed with Ar and vortexed briefly. DIPEA (40.15 
^L, 230.5 ^mol, 30 equiv) was added to each tube followed by the ^ropriate aUcyne (153.65 
jimol, 20 equiv). The tubes were wrapped with parafihn and mixed for 2 h. After washing, 
approx 1 mg of resin was removed fiom each tube and photolyzed in 30 ^L CH3CJN. 10 ^L was 
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submitted for HPLC analysis and an additional 4 was diluted to 30 \xL and submitted for LC- 
MS analysis (10 ^iL injection). The remaining resin was pooled to yield a mixture of eight 3- 
alkynylbenzyl tetracycle-Anp-TentaGel resins 43R{X,14}. 

Test Library Synthesis - 3-Alkynylbeiizyl y-hydr xyamido tricycie-Anp-TentaGel 

5 resins (43R{X;X9l}). To each of seven aliquots of 3-alkynylbenzyl tetracycle-Anp-TentaGel 
resin 43R{X,1,1} (30 mg, 0.25 meq/g avg 7.43 nmol avg, 1.0 equiv) was added 2- 
hydroxypyridine (3.53 mg, 37.14 ^unol, 5 equiv) as a 300 ^iL stock solution in THF. An 
additional 5 equiv of 2-hydroxypyridine was added as a solid to Pool #4 (a-branched amine). 
The tubes were flushed with Ar, and the appropriate amine (185.7 jxmol, 25 equiv; 371.4 jimol, 

10 50 equiv for Pool #4) was added to each. The tubes were wrapped with teflon tape and parafihn 
and mixed for 15 h. After washing, ^prox 2 mg of resin was removed fiom each tube and 
photolyzed in 40 CH3CN. 10 |iL was submitted for HPLC analysis and an additional 10 ^iL 
was submitted without dilution for LC-MS analysis. The remaining resin was pooled to yield a 
mixture of sixty-four 3-alkynylbenzyl y-hydroxyamido tricycle-Anp-TentaCel resins 

15 43R{XA1}. 

Test Library Synthesis - 3-Aikynylbenzyl amido acyl tricycIe-Anp-TentaGel resins 
(43R{XA1} through 43R{X9X,8}). In each of seven 2 mL oven-dried Wheaton vials fitted 
with septum caps and stir bars were placed the appropriate carboxylic acids (326.5 lomol, 50 
equiv) and 300 ^L CH2CI2. DIPC (25.60 ^L, 163.25 ^mol, 25 equiv) was added to each vial 

20 and the mixtures were stirred for 2 min. DIPEA (56.9 ^L, 326.5 ^mol, 50 equiv) was added to 
each vial and the mixtures were stirred for another 5 min. Seven aliquots of 3-alkynylbenzyl y- 
hydroxyamido tricycle- Anp-TentaGel resin 43R{XA1} (27 mg, 0,24 meq/g avg, 6.53 fimol avg, 
l.O equiv) were each swollen with 100 ^L CH2Cl2» flushed with Ar, and cooled to O^C in an ice 
bath. The appropriate preactivated acid was then added to each tube followed by DMAP (3.99 

25 mg, 32.65 ^mol, 5 equiv) as a 50 |iL stock solution in CH2CI2. Each tube was vortexed briefly 
and allowed to stand at O^C for 15 min. The tubes were then warmed to rt, wrapped with teflon 
tape and parafilm and mixed for 10 h. A 20% DIPEA/CH2CI2 wash was added between the 
CH2CI2 and DMF steps of the standard wash procedure. After drying, 12 mg of each 3- 
alkynylbenzyl amido acyl tricycle- Anp-TentaGel resin 43R{X9X9l} through 43R{XA8} was 

30 photolyzed in 120 ^L CJHbCN. The supernatant fiom each tube was filtered through a BioSpin® 
column into a new Eppendorf tube and the photolysis tubes and resin rinsed with an additional 
50 |iL CH3CN. The eight samples were concentrated for 15 min on a Savant AES 1000 
SpeedVac at Low Drying Rate, redissolved in 1 1 nL CH3CN, and transferred to an HPLC 
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autosampler vial. Each tube was rinsed with an additional 1 1 |iL CH3CN transferred to the same 

vials. 10 of each sample was submitted for HPLC analysis and 10 |iL was submitted for LC- 
MS analysis. 

Test Library Deconvoluti n Syntheses* TGF-(J-responsive reporter gene assay activity 
5 was detected in pool 43{X^8}» which contains 64 compounds. To deconvolute this activity, the 
eight-compound subpools 43{X^ly8] through 43{X98,8} were synthesized essentially as described 
above from 3-iodobenzyl tetracycle-Anp-TentaGel resin 39bR (12.5 mg, 0.25 meq/g, 3.07 ^mol, 
1.0 equiv) except that the resin portions were not repooled after lactone aminolysis. All eight 
portions were acylated separately with Acid 8 (monomethyl terephthalic acid). The presence of 
10 all eight expected compounds in each pool was verified by LC-MS analysis (data not shown). 

Pool 43{X^X^] showed lower activity in the TGF-p-responsive reporter gene assay and 
was deconvoluted as a negative control. The eight-compoimd subpools 43{X,l93} through 
43{X,8^} were synthesized as above and acylated with Acid 3 (methoxyacetic acid). 

Of the 16 eight-compound subpools, 43{X,8^} showed the highest activity in the TGF-|}* 
IS responsive reporter gene assay. To deconvolute this activity, the eight individual compounds 
comprising the subpool, 43(19893} through 43(8,893}, were synthesized in parallel essentially as 
described for Demonstration Compounds in the Manuscript from 3-iodobenzyl tetracycle-Anp- 
TentaCrel resin 39bR (ISO mg, 0.25 meq/g, 36.88 ^mol, 1.0 equiv). The final acylated 
products, as well as the 3-alkynylbenzyl tetracycle intermediates, 43(l,l9l} through 43(8919!}, 
20 and the r-hydroxyamido tricycle intermediates, 43(1,891} through 43(8,8,1}, were analyzed by 
^H-NMR, TOF-ESI-MS, and HR-TOF-ESI-MS. All compounds exhibited satisfactory ^H-NMR 
data and were recovered in approximately 80-90% purity. 

43(1,1,1} HPLC: = 3.022 min. TOF-ESI-MS m/z (rel int): 381 ([M+H]+ 100). HR- 
TOF-ESI-MS m/z calcd for C21H21N2O5 381.1450; found 381,1449. 
25 43(2,1,1} HPLC: ^/e = 2.588 min. TOF-ESI-MS m/r (rel mt): 385 ([M+H]MOO). HR- 

TOF-ESI-MS m/z calcd for C20H21N2O6 385.1400; found 385.1388. 

43(3,1,1} HPLC: = 3.184 min. TOF-ESI-MS m/z (rel int): 397([M+H]+ 100). HR- 
TOF-ESI-MS m/z calcd for C22H25N2O5 397.1763; found 397.1781. 

43(4,1,1} HPLC: r/j = 2.696 min, TOF-ESI-MS m/z (rel int): 408 ([M+H]* 100). HR- 
30 TOF-ESI-MS m/z calcd for C22H22N3O5 408. 1 559; found 408. 1539. 

43(5,1,1} HPLC: //? = 3.190 min. TOF-ESI-MS m/z (rel int): 417 ([M+H]^ 100). HR- 
TOF-ESI-MS m/z calcd for C24H21N2O5 417.1450; found 417.1429. 
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43{6,1,1} HPLC: tR = 3.214 min. TOF-ESI-MS m/z (rel int): 431 ([M+H]+ 100). HR- 
TOF-ESI-MS m/z calcd for C25H23N2O5 431.1607; found 431.1584. 

43{7,1,1} HPLC: = 2.741 min. TOF-ESI-MS m/z (rel int): 443 (iM+H]M00). HR- 
TOF-ESI-MS m/z calcd forCi6Hi6lN205 443.0104; found 443.0107. 
5 43{8,1,1} HPLC: = 3.467 min. TOF-ESI-MS m/z (rel int): 449 ([M+H]+ 38). HR- 
TOF-ESI-MS m/z calcd for C26H29N2O5 449.2076; found 449.2055. 

43{1,8,1} HPLC: /yj = 3.023 min. TOF-ESI-MS m/z (rel int): 548 ([M+H]+, 100). HR- 
TOF-ESI-MS m/z calcd for C30H34N3O7 548.2397; found 548.2369. 

43(2,8,1} HPLC: fj? = 2.664 min. TOF-ESI-MS m/z (rel int): 552 ([M+H]+ 100). HR- 
10 TOF-ESI-MS m/z calcd for C29H34N3O8 552.2346; found 552.2320. 

43{3A1} HPLC: = 3.147 min. TOF-ESI-MS m/z (rel int): 564 ([M+H]+ 100). HR- 
TOF-ESI-MS m/z calcd for C3 1H38N3O7 564.27 10; found 564.2730. 

43(4^1} HPLC: /j? = 2.726 min. TOF-ESI-MS m/z (rel int): 575 ([M+H]+, 100). HR- 
TOF-ESI-MS m/z calcd for C31H35N4O7 575.2506; found 575.2524. 

15 43{5A1} HPLC: /ji = 3.174 min. TOF-ESI-MS m/z (rel int): 584 ([M+H]+. 100). HR- 
TOF-ESI-MS m/z calcd for C33H34N3O7 584.2397; found 584.2416. 

43{6A1} HPLC: /i? = 3.172 min. TOF-ESI-MS m/z (rel int): 598 ([M+H]+, 100). HR- 
TOF-ESI-MS m/z calcd for C34H36N3O7 598.2553; found 598.2546. 

43{7A1} HPLC: = 2.768 min. TOF-ESI-MS m/z (rel int): 610 ([M+H]M00). HR- 
20 TOF-ESI-MS m/z calcd for C25H29IN3O7 610.1050; found 610.1064. 

43(8,8,1} HPLC: rj? = 3.450 min. TOF-ESI-MS m/z (rel int): 616 ([M+H]+, 100). HR- 
TOF-ESI-MS m/z calcd for C35H42N3O7 616.3023; found 616.3010. 

43(1,8,3} HPLC: /i? = 3.074 min. TOF-ESI-MS m/z (rel int): 620([M+H]+ 100). HR- 
TOF-ESI-MS m/z calcd for C33H3gN309 620.2608; found 620.262 1 . 

25 43(2A3} HPLC: /j? = 2.764 min, TOF-ESI-MS m/z (rel int): 624 ([M+H]*, 100). HR- 
TOF-ESI-MS m/z calcd for C32H38N3O10 624.2557; found 624,2554. 

43(3,8,3} HPLC: tR «= 3.235 min. TOF-ESI-MS m/z (rel int): 636 ([M+H]+ 100). HR- 
TOF-ESI-MS m/z calcd for C3 1H42N3O9 636.2921 ; found 636.2899. 

43(43,3} HPLC: /j? = 2.812 min. TOF-ESI-MS m/z (rel int): 647 ([M+H]* 100). HR- 
30 TOF-ESI-MS m/z calcd for C34H39N4O9 647.2717; found 647.2700. 

43(53,3} HPLC: Ir = 3.241 min. TOF-ESI-MS m/z (rel int): 656 ((M+H]+ 100). HR- 
TOF-ESI-MS m/z calcd for C36H36N3O9 656.2608; found 656.2615. 
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43(6,83} HPLC: = 3.249 min. TOF-ESI-MS m/z (rel inl): 670 ([M+H]MOO). HR- 
TOF-ESI-MS m/z calcd for C37H40N3O9 670.2765; found 6102111. 

43{7,83} HPLC: = 2.857 min. TOF-ESI-MS m/z (rel int): 682 ([M+H]MOO). HR- 
TOF-ESI-MS m/z calcd for C28H33IN3O9 682.1262; found 682.1285. 
5 43(8,83} HPLC: r/j = 3.488 min. TOF-ESI-MS m/z (rel int): 688 ([M+H]MOO). HR- 

TOF-ESI-MS m/z calcd for C38H46N3O9 688.3234; found 688.3226. 

Test Library Photolysis for Biological Assays. 3-Alkynylbcnzyl amido acyl tricycle- 
Anp-TentaGel resins 43R(XA1} through 43R{X^8} prepared above (10 mg, 0.24 meq/g avg, 
2.37 jimol avg) were placed in Eppendorf tubes, swollen in 120 fiL CH3CN, and photolyzed for 

10 90 min. The resins were filtered through BioSpin® columns and rinsed with an additional 2 x 60 
HL CH3CN. The filtrates were concentrated for 30 min on a SpeedVac at Low Drying Rate. The 
samples were redissolved in 18.5 ^iL DMSO at an estimated average concentration of 1 mM per 
compound, assuming 50% photocleavage yield. These stock solutions were used in assays for 
suppression of rapamycin-based growth inhibition in S, cerevisiae, modulation of the cyclin B 

15 degradation pathway in a Xenopus laevis oocyte extract assay, inhibition of mink lung cell 
proliferation (see Experimentals herein), and activation of a TGF-|3-responsive reporter gene (see 
Experimentals herein). 

3-Alkynylbenzyl amido 2-methoxyacetyl tricycle-Anp-TentaGel resins 43R{X,i;3} 
through 43R{X98^} and 3-alkynylbCTzyl amido methylterephthaloyl tricycle-Anp-TentaGel 

20 resins 43R{X,1,8} through 43R{X,8,8} prepared above (3-4 mg, 0.23-0.25 meq/g, 0.7-2.0 ^moi) 
were weighed into Eppendorf tubes and swollen with 50 ^iL CH3CN. After 2 h photolysis, the 
resins were filtered through BioSpin* columns and rinsed with an additional 2 x 100 ^L 
CH3CN. The filtrates were concentrated as above and redissolved in 43-62 ^L DMSO at an 
estimated concentration of 1 mM per compound, assuming 50% photocleavage yield. These 

25 stock solutions were used in the TGF-P-responsive reporter gene assay. 

3-Alkynylbcnzyl tctracycle-Anp-TentaGel resins 43R{1,1,1} through 43R{8,1,1} (50 mg, 
0.25 meq/g avg, 12.38 ^imol avg), 3-alkynylben2yl veratrylamido hydroxy tricycle-Anp- 
TentaGel resins 43R{1,8,1} through 43R{8,8,1} (50 mg, 0.24 meq/g avg, 11.89 jimol avg), and 
3-alkynylben2yl veratrylamido 2-methoxyacetyl tricycle-Anp-TentaGel resins 43R{1,83} 

30 through 43R{8393} prepared above (41-47 mg, 0.23 meq/g avg, 10.23 ^mol avg) were placed in 
two Eppendorf tubes per sample. The resin in each tube was swollen with 400 fxL CH3CN and 
photolyzed for 2 h. 20 ^L of each sample was removed for HPLC and LC-MS analysis. The 
remainder of each sample was filtered through a BioSpin® column and rinsed with CH3CN. The 
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filtrates were concentrated by rotary evaporation in tared 4 mL glass vials. The residue was 
, redissolved in 888.9 jiL CD3CN. 800 jiL was used for NMR analysis and set aside. The 
remaining 88.9 ^iL of each sample was concentrated for 15 niin on a SpeedVac at Low Drying 
Rate and redissolved in 61.9, 59.4, or 51.1 DMSO at an estimated average concentration of 
5 10 mM per compound, assuming 50% photocleavage yield. These stock solutions were used in 
the TGF-P-responsive reporter gene assay. 

After initial screening, the six active compounds were recovered fix)m the NMR samples 
and purified by silica gel chromatography (CH2CI2/THF) to yield the pure products 43{544}, 
43{6,1,1}, 43{5,8,1}. 43{6A1}, 43{5,83}, and 43(6,83} (0.5-0.8 mg, 7-12%) as clear residues. 
10 The purified products were dissolved in DMSO at a concentration of 20 mM and retested in the 
TGF-p-responsive reporter gene assay. 

VI« FuIl-Scale Library Synthesis and Tagging 

Fall-Scale Library - GeneraL Spacer, epoxycyclohexenol, iodobenzyl nitrone 
carboxylic acid, aDcyne, amine, and acid building blocks included in full-scale library synthesis 

15 are listed below (Tables G-J). Pooling steps were perfomied by rinsing all resin portions into a 
silanized 50 mL fritted glass tube followed by thorough mixing by N2 bubbling in CH2CI2* The 
resin was then slurried in CH2CI2 and transferred via Gilson P5000 pipetteman to a PD-10 
column (placed under high vacuum for 30 min then tared) with drainage provided by a VacMan 
manifold. The resin was washed several times with distd CH2Cl2> allowed to dry several 

20 minutes by drawing air through the tube, then washed down with additional distd CH2C12- The 
entire tube was then placed under high vacuiun for 30 min and reweighed. Splitting steps were 
accomplished by weighing aliquots of the pooled resin into the appropriate vessels. The last 
portion of resin was removed from the pooling tube via vacuimi cannula transfer to the 
appropriate vessel 

25 Tagging reactions were performed before each building block coupling step. Beads from 

every portion of the library were analyzed to verify tag coupling. The binary tagging code is 
shown below (Table K). A representative sample of the EC-GC data is shown below (Figure 
68). Complete EC-GC data (165 pages) have been obtained. 

Alkyne, amine, and acid coupling reactions were performed in sets of seven to facilitate 

30 washing after the reactions. PD-10 and BioSpin® columns were capped at both ends and sealed 
with teflon tape and parafilm. 

Fuli-Scale Library - Spacer resins (37R). In each of six PD-10 columns was placed 
H2N-Anp-TentaGel 36R (416.7 mg, 1 14.4 jimol, 1.0 equiv). After tagging, to two each of the 
six resin portions was added Fmoc-Gly-OH (102 mg, 343.2 \xmoU 3.0 equiv) or Fmoc-Aca-OH 
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(121 mg, 343.2 ^mol, 3.0 equiv). The remaining two portions were set aside as the R\ skip 
codon. PyBOP (179 mg, 343.2 |amol, 3.0 equiv) was added to each of the four tubes being 
coupled. NMP (5 mL) and DEPEA (99.6 ^L, 572.0 ^mol, 5.0 equiv) were then added to each 
tube with brief vortexing between each addition. After mixing for 80 min, the resin portions 
5 were washed with 5 x NMP, 5 x CH2CI2 and a small sample of each treated with the Kaiser 
ninhydrin test to verify complete coupling. The portions were then treated with 20% piperidine 
in DMF for 2 X 15 min and washed as above. The deprotection reaction was verified by Kaiser 
ninhydrin test 

FuU-Scale Library - Epoxycyclohexenol resins (38R). After pooling, the spacer- 
10 containing resins, 37R, were split into two equal portions in silanized 50 mL fritted glass tubes 
and tagged. Both of the resin portions (L25 g, 0.27 meq/g avg, 337.5 ^moU 1.0 equiv) were then 
washed with 1 x 20% DIPEA in CH2CI2, 3 x CH2CI2, and 1 x anhyd NMP. The resin was 
bubbled in minimal distd CH2CI2 and the appropriate epoxycyclohexdiol caii)oxylic acid, 7 (58 
mg, 371.3 mnol, 1.1 equiv) and PyBOP (193,2 mg, 371.3 ^mol, 1.1 equiv) were added to each 
15 vessel, followed by NMP (25 mL). DIPEA (176.4 jiL, l.Ol mmol, 3.0 equiv) was added to each 
tube and the reactions were allowed to proceed with N2 bubbling for 9 h. The resins were 
washed with 5 x NMP and 5 x CJH2CI2 and complete conversion was verified by Kaiser 
ninhydrin test. 

Full-Scale Library - lodobenzyl tetracycle resins (39R). After pooling, the 
20 epoxycyclohexenol-containing resins, 38R, were split into six equal portions in PD-10 columns 
and tagged. To two each of the six tagged resin portions (429 mg, 0.26 meq/g avg, 111.8 ^mol, 
1 .0 equiv, dried under high vacuum) were added the appropriate nitrone carboxylic acid, 11 (68.2 
mg, 223.6 fimol, 2.0 equiv) and PyBroP (104.2 mg, 223.6 jimol, 2.0 equiv). The tubes were 
flushed with Ar and cooled to 0 in an ice bath. CH2CI2 (4 mL), DIPEA (77.9 ^L, 447.2 
25 \imol 4.0 equiv), and solid DMAP (15.0 mg, 123.0 ^imol, 1.1 equiv) were added in sequence 
with immediate vortexing and recooling to 0 between each addition. The tubes were 
transferred to a Labquake in a 4 ''C cold cabinet for 2 h, then mixed at rt for 2-10 h. After the 
standard wash (Method B), approx 1 mg of resin was removed from each tube and photolyzed in 
30 ^L CH3CN for 2 h. Percent conversion was analyzed by TLC (17:3 C:H2Cl2/MeOH and 1:1 
30 CH2CI2/THF). The process was repeated until no epoxycyclohexenol carboxamides, 38, could 
be detected. LC-MS analysis of photocleaved samples from each of the six pools indicated the 
presence of all three of the expected tetracycles, 39, in each pool. 
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FuU-Scale Library - Alkynylbenzyl tetracycle resins (40R). After pooling, the 
iodobenzyl tetracycle-containing resins, 39R, were split into 31 equal porti ns in 2 mL BioSpin® 
columns and tagged. To each tagged resin portion (86 mg, 0.24 meq/g, 20.85 junol, 1.0 equiv) 
was added copper(I) iodide (8.7 mg, 45.87 nmol, 2.2 equiv) and 

5 bis(triphcnylphosphine)palladium(II) chloride (16.1 mg, 22.94 jimol, 1.1 equiv) or 
tetrakis(triphenylphosphine)palladium(0) (26.5 mg, 22.94 ^imol, 1.1 equiv). DMF (860 ^iL) was 
added and the tubes were flushed with Ar and vortexed briefly. DIPEA (monoynes: 109 ^L, 
625.5 ^imol, 30 equiv; diynes: 254.3 ^iL, 1.460 mmol, 70 equiv) was added followed 
immediately by the appropriate allcyne (monoynes: 417 ^mioU 20 equiv; diynes 1.043 mmol, 50 

10 equiv). The tubes were vortexed briefly and mixed for 2 h followed by the standard wash 
procedure (Method B). 

Fuil-Scale Library - Alkynylbenzyl amide hydroxy tricycle resins (41R). After 
pooling, the alkynylbenzyl tetracycle-containing resins, 40R, were split into 63 portions in 2 mL 
BioSpin® colunms such that the 63rd (aminolysis sldp codon) portion was l/63rd the weight of 

15 the other equal 62 portions. Following tag coupling, the 63rd portion was set aside and to each 
of the remaining resin portions (40.45 mg, 0.24 meq/g, 9.82 ^mol, 1.0 equiv) was added 2- 
hydroxypyridine (non-a-branched amines: 4.67 mg, 49.09 |imol, 5 equiv; a-branched amines:, 
9.34 mg, 98.17 nmol, 10 equiv) as a 404.5 ^L stock solution in THF (free amines) or 3:2 
CH2CI2/DMF (amine hydrochloride salts). The tubes were flushed with Ar and the appropriate 

20 amine (non-a-branched amines: 245.43 ^mol, 25 equiv; a-branched amines 490.86 ^mol, 50 
equiv) was added to each tube followed by DIPEA (85.5 nL, 490.86 |imol, 50 equiv) where 
appropriate. The tubes were vortexed briefly and mixed for 15 h followed by the standard wash 
procedure (Method A). 

Full-Scale Library - Alkynylbenzyl amido acyl tricycle resins (42R). The first 62 

25 alkynylbenzyl y-hydroxyamido tricyclc-contiiining resin portions, 41 R, above wwe pooled and 
split into 63 equal portions in 2 mL BioSpin® columns and tagged. The 63rd (aminolysis skip 
codon) portion above was set aside. After tagging, to each of the resin portions (37.14 mg, 0.235 
meq/g, 8.72 nmol, 1.0 equiv) was added 150 ^iL CH2CI2. The tubes were flushed with Ar and 
cooled to 0 T in an ice bath. The appropriate acids (871.8 ^mol, 100 equiv) were placed in 

30 oven-dried 8 mL teflon-capped vials and dissolved in 532 ^iL CH2CI2. DIPC (68.5 ^iL, 435.9 
fmiol, 50 equiv) was added and the mixture was stirred for 2 min. DIPEA (75.9 fiL, 435.9 fmiol, 
50 equiv) was added and the mixture was stirred another 3 min. Half of each preactivated acid 
mixture was added to the appropriate BioSpin® column. Each tube was vortexed briefly and 
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returned to 0 °C, DMAP (5.325 mg, 43.58 ^mol, 5 equiv) was added to each tube as a 50 ^iL 
stock solution in CH2CI2, and the tubes were wrapped with parafibn, vortexed briefly, and 
returned to 0 for 30 min. The tubes were warmed to rt and mixed for 1 1 h followed by the 
standard wash procedure (Method A) with an additional 3 x 20% DIPEA in CH2CI2 wash. The 
5 63 acylated resins and the lactone aminolysis skip codon resin were then combined to yield the 
completed full-scale library, 42R, as a brown resin. 

Vn« Encoding Methods and Biological Testing: 

Binary Encoding - GeneraL HPLC grade CH3CN, spectrophotometric grade DMF, and 
99+% decane (AJdrich) were used in bead, picking and tag cleavage procedures. DMF and 

10 decane were stored over activated 4A MS during use. MO-Bistrimethylsilylacetamide (BSA, 
Pierce, Rockford, IL; 38836) was obtained in ampules and stored as stocks at -20 ^'C. Solvent 
and BSA aliquots were prepared fresh daily. Ammonium cerium nitrate (CAN, Aldrich, 136 mg) 
was dissolved in 0.5 mL distd THF and 0.5 mL ddH20 and used within 2 h of preparation. 
Sonication was performed in an Ultrasonic Cleaner water bath (Cole-Parmer, Vemon Hills, IL; 

15 8892). Centrifugation was performed at 2000 x g with a National Labnet C-1200 Mini 
Centrifuge (VWR 20668-212). EC-GC analysis was performed on a Hewlett-Packard 5890E 
Series II Plus gas chromatograph equipped with an Ultra- 1 crosslinked methyl siloxane 25 m x 
0.2 mm X 0.33 \xm fibn thickness capillary column (HP 19091 A- 102) and a ^^Ni electron capture 
detector (HP 19233-69576). 

20 Binary Encoding - Tag Coupling. The resin to be tagged was washed with 5 x distd 

CH2CI2. Resins containing free amine functionalities were washed further with 5 x 0.2% TFA in 
distd CH2CI2. Rhodium triphenylacetate prepared as previously described (Callot et al. 
Tetrahedron 1985, 4J, 4495) (180 nmol per 100 mg resin) was dissolved in distd EtOAc (1 mL 
per 100 mg resin) by sonication for 20 sec and added to the resin. The mixture was agitated for 

25 10 min by N2 bubbling, 360** rotation, or gentle vortexing as ^propriate for the reaction vessel. 
The diazoketone tags synthesized as previously described (Ohlmeyer et al. Proc. Natl. AcacL ScL 
USA 1993, 90, 10922; Nestler et al. J. Org, Chem. 1994, 59, 4723) were dissolved in EtOAc at a 
concentration of approximately 24 mM. The appropriate stock solutions (500 per 100 mg 
resin) were combined to generate the binary code for each building block (see Supporting 

30 Information). The combined stock solution was added to the resin in four equal portions at 30 
min intervals. 2 h after the final addition, the resin was drained and the procedure repeated. The 
second coupling reaction was all wed to proceed overnight, then the resin was washed with 5 x 
CH2CI2 and 5 X CH3CN. 
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Binary Encoding - Tag Cleavage and Analysis. Several beads were removed from 
each reaction tube with the aid of a flame-pulled capillary tube and placed on a glass 25 x 75 mm 
microscope slide (VWR 48300-025). CH3CN was added to the plate and a "Microliter 705" 50 
^iL syringe (Hamilton, Reno, NV; 80530) with a 22s gauge removeable needle (Hamilton 80464) 

5 was used to pick single beads with the aid of an Olympus CK2 microscope. The beads were 
transferred to 1 .1-1,2 LD. x 100 mm glass capillary tubes (Coming, Coming, NY; 9530-2) which 
had been cut to approximately 3 cm. The tubes were centrifuged briefly, the CH3CN was 
removed with a **Microliter 701" 10 ^iL syringe (Hamilton 80330) with a stainless steel taper 
needle for 320 ^m columns (HP 5182-0831), and the tubes were centrifuged agaiiL 2 ^iL CAN 

10 solution then 3 ^L decane were added with centrifugation after each addition. The tubes were 
allowed to stand for 10 min, sonicated for 1 min, then centrifuged. The 10 |xL syringe was rinsed 
with 3 X CH3CN, 3 X DMF, 3 x decane, and 2 \xL neat BSA. The syringe barrel was coated with 
the BSA plug, which was then ejected. The top decane layer fix)m the capillary tube was drawn 
into the syringe and the sample plug drawn up and down in the BSA-coated portion of the barrel. 

15 The sample was allowed to stand for 1 min inside the syringe, then analyzed by EC-GC using the 
published method (Ohlmeyer et al. Proa Nail Acad. ScL USA 1993, 90, 10922) EC-GC analysis 
of single bead cleavage samples from all tagged resin portions indicated satisfactory tag 
incorporation with clearly defined peaks. 

Cell Proliferation Assay. 10,000 MvlLu mink lung epithelial cells were seeded in each 

20 well of a 12-well dish in 1 mL Dubelco/s Modified Eagle Medium (DMEM, GibcoBRL, 
Gaithersburg, MD; 11995-040) containing 10% fetal bovine serum (FBS, GibcoBRL 10438- 
026), 100 units/mL penicillin G sodium (GibcoBRL IS 140-122), 100 ^g/mL streptomycin 
sulfate (GibcoBRL 15140-122), and 100 ^ig/mL each of Ala, Asp, Glu, Gly, Asn, Pro (Sigma, St. 
Louis, MO or ICN Biomedicals, Aurora, OH). After 24 h, 1 ^L of DMSO was added to the 

25 DMSO control wells, and 1 ^L of 1 mM 43{X^l} through 43{X»X,8} in DMSO was added to 
the assay wells. After 4 days, no cell death was observed. The cells were washed with Hanks 
Balanced Salt Solution (HBSS, GibcoBRL 24020-1 17), trypsinized, and counted. Experiments 
were performed in triplicate. 

TGF-P-Responslve Reporter Gene Assay. Transforming growth factor beta (TGF-p, 

30 Sigma T-1654) was stored in 20 fiL aliquots at -80 ""C as 40 nM stock solutions (100-lOOOX) in 
0.2 ^m-filtered 4 mM HCl with 1 mg/mL bovine serum albumin (Sigma A2153). The plasmid 
p3TPLux, which contains three copies of the phorbol myristate acetate response element from 
the collagcnase gene as well as a fragment of the plasminogen activator inhibitor type 1 (PAI-1) 
promoter, was obtained from Joan Massague (Carcamo ct al. J. MoL Cell, BioL 1995, 75, 1573) 
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MvlLu mink lung epithelial cells were obtained from the American Type Culture Collection 
(Manassas, VA; CCL64). 6F mink lung cells, a stably-transfected clone containing p3TPLux as 
well as another plasmid, are derived from MvlLu cells. The generation of this clone was 
described previously (Stockwell et al. Cw/r. BioL 1998, 5, 761). Both MvlLu and 6F cells were 

5 cultured in 10% mink medium, which consists of DMEM with 10% FBS, 100 units/mL 
penicillin G sodium, 100 jig/mL streptomycin sulfate and 100 jiM each of Ala, Asp, Glu, Gly, 
Asn, Pro.. 700 ng/mL G418 sulfate (GibcoBRL 1 181 1-031) was added to cultures of 6F cells. 

The initial pools 43{X^1) through 43{XA8} were assayed using a previously 
described scintillation counter method (Stockwell et al. Chem. BioL 1998, J, 385). Deconvoluted 

10 pools 43{X,l93} through 43{X,8^} and 43{X9l,8} through 43{X,8,8}, and individual compounds 
43{1,1,1} through 43(8,1,1}, 43{1,8,1} through 43(8,8,1}, and 43(1,8,3} through 43(8,8,3} were 
assayed in 384-well plates as follows: 20,000 6F cells were seeded in SO fiL of 10% mtTilf 
medium in each well of a white 384-well plate (Nalge Nimc Intematioiud, Naperville, EL; 
164610) using a Multidrop 384 liquid dispensor (Lab Systems, Helsinld, Finland). After 16 

15 hours, medium was removed using a 24 channel wand (V&P Scientific, San Di^o, CA; 
VP186L), the cells were washed with 75 |xL of 0.2% mink medium (containing 0.2% FBS), and 
reagents were added in 40 ^L of 0.2% medium. For the primary s cr ee n , reagents were added by 
pin transfer using 384 polypropylene pin arrays (Matrix Technologies, Hudson, NH). After 24 
hours, the cells were cooled on ice and washed twice with 75 HBSS. Then 20 lysis buffer 

20 (25 mM glycylglycine (Sigma G7278) pH 7.8, 15 mM MgS04 (Sigma M5921), 4 mM EGTA 
(Sigma E0396), 1% Triton X-100 (Sigma T9284), 1 mM dithiothreitol (DTT, Sigma D5545), 1 
mM phenylmethylsulfonyl fluoride (Sigma P7626)) was added to each well with a Multidrop 
dispenser. After incubating the cells for five minutes on ice, 20 |iL of ATP/luciferin solution 
was added (25 mM glycylglycine pH 7.8, 15 mM MgS04, 4 mM EGTA, 6.25 mM K2HPO4 

25 (Sigma P5504) pH 7.8, 5 mM DTT, 75 |xM D-luciferin (Sigma L9504), 2 mM ATP (Sigma 
A7699)). Li^t output was inunediately measured with an LJL Analyst 384-well platereader, 
with 0.5 s counting time per well. 
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Table E. 



Amine building blocks used in test library synthesis. 
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Table F. 


Acid buildine blocks used in test library synthesis. 
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1 1 • 
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?.040.04( 




















f 'l ^1 V — 


442.0*'1 8.0^-18. 0-t-' 128,0^^i 


>.0- 




980 


S.62 


0.0S4 


0.21 










AA9 04.1 fi 04>*12fi 04^6. 0<4>0. 0431 .0> 




411 
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dA9 (W-lfi 0^1 B 0^128 04B6.0-f0.047S.O« 
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4.56 
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442 04-18 04>18 04-1 2 8. 0<f 6 6. 0^0. 0485. 0« 
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/IIS) 


442 04*1 8.041 8.04- 128.0466.040.04l13.0« 
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\ It 1^ «J 
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442 04*1 6.041 8.04-1 28.0470.040.0431 .0* 




415 


1.62 


0.122 


0.46 










442 04-1 8.O41 6.04-1 28.0470.040.0475.0* 




459 


1.92 


0.262 


1.04 








f 1.2. 4) 


442.04*1 6.041 8.04*1 28.0470.040.046S.O« 




469 


4.10 


0.241 


0.96 








M. 2. S) 


442.04-1 8.041 6.04-1 28.0470.040.04113.0* 




497 


5.36 


0.414 


1.64 








( t. 2, 6) 


442.04-ie.04l6.04-128.0470.040.04l42.0- 




526 


1.44 


0.016 


0.07 


1 


1 




( 1 2. 7> 


442.04-16.04l6.04.128.0470.040.04l57.0- 




541 


5.44 


0.344 


1.37 








( 1. 2. 8> 


442.04-18.04l8.04-128.0470.040.04l67.0« 




551 


3.66 


0.219 


0.67 








< /. 3. J) 


442.04-76. 04 f a. 04- 128. 0*82.04^.0*0.0m 




88$ 


8.0s 


0. 121 


0.48 








i 1. 3. 2) 


442.04- 16.041 6.O4- 1 26.0462.040.0431 .0« 




427 


4.90 


0.307 


1.22 








( 1. 3. 3) 


442,04-1 6.041 8.04-1 28.0462.040.0475.0* 




471 


5.17 


0.647 


2.57 








( 3, 4) 


442.04-16.041 6.04.128.0+82.040.0465.0- 




461 


6.10 


0.422 


1.67 








1 1, 3, 6) 


442.04-1 6.O41 6.04-1 28.0462.040.041 13.0- 




509 


6.99 


0.565 


2.24 








( 1. 3. 6) 


442.04-16.04l6.04-128.0462.040.04l42.0- 




536 


4.56 


0.050 


0.20 








( t, 3, 7) 


442.04- 16.0*1 8.04- 1 28.0482.040.04l 57.0- 




553 


6.86 


0.410 


1.63 








r 1. 3. 8) 


442.04- 1 6.04 1 6.04- 1 28.0462.040.04 1 87.0- 




563 


5.76 


0.436 


1.74 








( ». *. 


442.04.'18,04'18.0-t^'128.0*93.0'f0.0*0.0m 




407 


4.S0 


0.146 


0.S8 








( 1. 4. 2) 


442.04^16.0416.04-128.0493.040.0431.0- 




438 


2.02 


0.190 


0.75 








1 ,4, 3) 


442.04-1 6.04 1 6.04-1 28.0493.040.0475.0- 




482 


2.50 


0.253 


1.00 








I 1. 4. 4) 


442.04-1 6.O41 6.04-1 28.0493.040.0485.0- 




492 


4.53 


0.263 


1.12 








( 1. 4. S) 


442.04-16.04l8.0<Ml28.0403.040.04l13.0- 




820 


5.49 


0.532 


2.11 








( 1. 4. 6) 


442.04-16.04l8.04-l28.0493.040.04l42.0- 




549 


1:76 


0.010 


0.04 


1 


1 




( 1. 4. 7) 


442.04-16.04l6.04-128.0493.040.04l57.0- 




564 


5.57 


0.377 


1.50 








( 1. 4. 6) 


442.04.16.04l6.04-12e.0493.040.04l67.0- 




574 


4.37 


0.291 


1.15 








t 1. 5. 1) 


442.04^18,0-^18.04^128.04^102.04^0,04-0.0* 




418 


5.97 


0.086 


0.34 








r 1. s. 2) 


442.04-1 6.041 6.04-1 28 04. 1 02.040.0431 . 0- 




447 


4.93 


0.201 


0.60 








1 1. S, 3) 


442.04-ie.04ie.04-128.04l02.040.0475.0- 




491 


5.14 


0.463 


1.92 








( 1. 5, 4) 


442.04-te.04l6.04.128.04l02.040.0485.0- 




501 


6.00 


0.303 


1.20 








M. S. SI 


442.04-16,0416.04-128.04102.040.04113.0- 




529 


6.77 


0.365 


1.53 








( 1. S, 6) 


442.04- 1 6.04 1 8.04-1 28.04 1 02.040.04 1 42.0- 




556 


4.61 


0.020 


0.06 


1 


1 




( S, 7) 


442.04-16.04l6.04.128.04l02.0*0.04l57.0« 




573 


6.69 


0.315 


1.25 








( 1. s. a) 


442,04-1 6.04 1 8.04-1 28.0*1 02.040.04 1 67.0- 




583 


5.70 


0.291 


1.15 
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Table F. 


Acid buildine blocks used 


in test library y 


/nthesis. 








































T«tt 




ma or uL 










Ril 


< 10% 


< 20% 


Mutt 


BBt 


• 


Chemteal Kotm 


add 1 


MW 


d 


Mass 






Int 

ini 


Rsi Int 


Rtl Int 




.1 


• 


5KP0GDGN 


1 




• 
















i 1. 6 


. :) 


442.<h"1$,0*18.0'h'128.04'116,0'^O.<M>,0M 




430 


o.uo 


v. I/O r 










1 1- g- a 


442.0»- 1 8.04 1 8 1 28.04- 1 1 S.O^O.OfSI .0« 




461 


9.0D 


0.24Z 


A OA 
O.WO 








M. 6. 3> 


442.0'f-l O.Ofl 8.04-1 28.0+11 6.0+0.0+75.0* 




505 


5.28 


0.516 


O AC 








M. 6. 4> 


«42.0*-18.0*18.04-128.0+1 16.0+0.0+85.0- 




515 


O.U5 


U.2r V 


1*11 








(I.e. 5) 


442.0+-18.0+18.0+-128.0+1 16.0+0.0+1 13,0- 




543 


o.d5 


0.324 


4 4a 
1.2* 








1 1. 6, 6) 


442.0+- 1 8.0+1 8.0+-1 28.0+ 1 1 6.0+0.0+ 1 42.0- 




572 


4.8o 


0.009 


A t\A 

0.04 


1 


1 






442.0+- 1 8.0+1 8.0+-1 28.0* 1 1 6-0+0.0+ 1 57.0- 




587 


Q*7Z 


0.9i 1 


1 .23 








< 1- «• a> 


442.0+-18.0+18.0+-128.0*1 16-0+0.0+167.0- 




507 


5.70 


A 4AA 


4 AA 








e 1. 7. 11 


442.0^18.0*18.0^-128.0*128.0*0.0^,0^ 




442 


#.o# 


/I 4 4M 












■ 2) 


442.0+-1 8.0+1 8.0+- 1 28.0* 1 28.0+0.0+31 .0- 




473 














/ 1. 7 


. 31 


442.0+-1 8.0+1 a.Q+-1 28.0*1 ga-Q+00»75.0» 




517 


2.50 


V.Z91 


4 4ft 

1.19 








( 1. 7, 4) 


442.0+«1 6.0+1 8.0+*1 28.0*1 28.0+0.0+85.0- 




527 


4./ f 


U.2J4 


n 04 
O.V9 








(1. 7. n 


442.0+-1 8.0+1 8.0+-1 28.0*1 28.0*0.0+1 1 3,0- 




855 


5.64 


0.365 


4 AX 

1.45 








( 1. 7. 6) 


442.0+-1 8.0+1 8.Q+«1 28.0*1 28.0+0.0+1 42.0- 




584 


5.70 


A 44A 

0. iZO 


A Ait 
0.40 








M. 7. 71 


442.0+- 1 8.0+1 8.0+-1 26-0+ 1 28.0+0.0+ 1 57.0- 




590 




U.9Ur 


• 








( 1. 7. 8) 


442.0+-1 8.0+1 8.0+-1 28.0+1 28.0+0.0+167.0- 




609 














( 1. B. 1) 


442.O*'18.O*18.O*'128.0*134.O*O.O*C.Om 




448 


A AO 

O.0V 


■ /t /IOC 


A 4A 








( 1. 8. 2) 


442.0+-1 8.0+1 8.0+-1 28.0+1 34.0+0.0+31 .0- 




479 


O.o« 


A 44 4 


4 94 








( 1. 8. 3) 


442.0+-1 8.0+1 8.0+-1 28-0+1 34.0+0.0+75.0- 




523 


w. 1 V 


U.400 


1 09 
I .tfc 








( 1. 8. 4) 


442,0+-1 8.0+1 8.0+-1 28.0+1 34 .0+0.0+85.0- 




533 


6.90 


0.254 


1 .01 








( 1. 8. 5) 


442.0+- 1 8.0+1 8.0+-1 28.0+1 34.0+0.0+ 1 1 3.0- 




561 


7.68 


0.377 


1.50 








< 1. 8. 6) 


442.0+-18.0+18.0+-128.O+134.0+0.0+142.0- 




590 


5.62 


0,028 


0.11 








( 1. 8. 7) 


442.0+'ie.0+18.0+-12a.0+134.0+0.0+157.0- 




605 


7.52 


0.299 


1.19 








/ 1 B. B\ 


442.04^.1 8.0+1 e.0+-1 28.0+1 34.0+0.0+167.0- 




615 


6.53 


0.31 9 


1.27 
















AVERAGE 


509 


8.2 






4 


5 


























































1 






















1 




350 


5.57 


0.029 


0.05 


/ 


f 




I 2. 1. 2) 


442.0+' 1 6.0+60.0+- 1 28.0+66.0+0.0+31 .0- 




453 


4.60 


0.348 


0.66 








{ 2, 1. 3) 


442.0+- 1 8.0+60.0+-1 28.0+66.0+0.0+75.0- 




497 


5.22 


0.782 


1.47 








( 2, 1. ^) 


442.0+- 1 e.0»6O.0+« 1 28.0*68.0+0.0+85.0- 




507 


5.94 


0.315 


0.59 








( 2| n 5) 


442.0+- 1 8.0+60.0+'1 28.0+66.0+0.0+1 1 3.0- 




535 


6.66 


0.610 


1.15 








f 2. 1. 6) 


442.0+-ie.0+6O.O+-128.Q*fiflQ+O-Q+142.0- 




564 


4.56 


0.020 


0.04 


1 


1 




( 2, 1, 7) 


442.0+-18.0+60.0+-128.Q*66.Q*O.O+157.0- 




579 


6.64 


0.397 


0.75 








( 2. 1, 8) 


442.0+-ie.0+60.0+*128.O*g6.Q*O.0+167.0- 




589 


5.57 


0.365 


0.60 














384 


4,21 


0.046 


0.09 


1 


1 




( 2. 2. 2) 


442.0+* 1 8.0+80.0+-1 28.0+70.0+0.0+31 .0- 




487 


2.31 


0.299 


0.56 








r 2. 2. 3) 


442.0+-1 e.0+60.0+-1 28.0*70.0+0.0*75.0- 




501 


3.10 


0.389 


0.73 








( 2, 2, 4) 


442.0+« 1 8 .0+80.0+* 1 28.0+70.0+0.0+85.0- 




511 


4.80 


0.705 


1.50 








(2. 2.5) 


442 .0+* 1 8 .0+60.0+- 1 28.O+70.0+O.O+ 1 1 3.0- 




530 


5.38 


0.692 


1.30 








(2.2.6) 


442.0+- 1 8.0+60.0+* 1 28.0+70.0+0.0+1 42.0- 




568 


1.89 


0.038 


0.07 


1 * 


1 




(2,2,7) 


442.0+- 1 8.0+60.0+- 1 28.0+70.0+0.0+1 57.0- 




583 


5.76 


0.406 


0.76 








( 2, 2, 8) 


4 42 .0+* 1 8.0+60.0+* 128.0+ 70.0+0.0+ 167.0- 




593 


4.42 


0.541 


1.02 








(2. XI) 






396 


5.98 


0.080 


0.15 




f 




i 2. 3. 2) 


iA? Q4.-ift O4.6Q.0».128.0+82.0+0.0+31.0- 




469 


5.38 


1.100 


2.07 








( 2. 3. 3) 


442.0+' 1 6.0+60.0+* 1 28.0+82.0+0.0+75.0- 




513 


5.70 


0.831 


1.56 








< 2. 3. 4) 


442.0+-18.0+60.0+-128.0+82.0+0.0+85.0* 




523 


6.42 


1.050 


1.98 








(2, 3, 5) 


442.0+' ie.0+60.0+'1 28.0+82.0+0.0+1 13.0- 




551 


7.17 


1.230 


2.32 








( 2. 3. 6) 


442.0*-18.0+60.0*-12a.0+82.0*0.0+142.0« 




580 


5.09 


0.900 


1.69 








r 2. 3. 7) 


442.0*'18.0+60.0+*l2B.O*82.0+0.0*1S7.0g 




595 


7.06 


1.100 


2.071 






< 2, 3. 8) 


442.0*-18.0+60.0*-12a.O+a2.0»0.0+167.0« 




605 


5.97 


0.688 


1.30i 
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Table F. 



Acid building blocks used in test library synthesis. 



Tot 



mg Of ul 



Ret 



tCMS 



< 10% 



< 20% 



BBi 



Chemical K«m« 



Aeetio add 



Time 



Intgnritv 



tnt 



Raltnt 



Rdlnt 



S7.06 



1.049 



407 



4.S0 



0.110 



0.22 



[ 2, 4. 2> 



442.04-1 8.0»60.0-m1 28.0^93.0^0.0^1 .0« 



SO 



3.00 



0.340 



0.64 



442.04>'1 8.0^60.0'i''t 2e.0'*-93.afO.O-f 75.0« 



824 



3.07 



0.S94 



1.12 



2. 4. 4) 



442.04-1 8.0-»60.0-f*1 28.04-93.0'f0.0»eS.0« 



S34 



5.01 



0.807 



1.52 



r2-4.5) 



442.04-1 8.0'i^O.O'f* 1 28.04-93.0'«'0.04>1 1 3.0« 



562 



5.73 



0.725 



1.37 



442.04-1 a.O^eO.O^* 1 28.04-93.0'»0.0»1 42.0« 



591 



2.S0 



0.020 



0.04 
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Tab 




Acid building blocks used in test library synthesis. 




















1 




















Tast 




mg or uL 






Rat 


LCMS 


Rri 


< 10% 


< 20% 




BB« 


f 


Chemical Nmm 


acM 1 MW 


d 


Maaa 


Time 


Intensity 


Int 


Rei Int 


Ral Int 


Paaka 


3 


40 


Mfithowacetfc add 




■■ 














(3. 1 




1 \ 




304 


4,24 


0,047 


0,07 


1 


1 




r 3. 2. 2) 


442.0-f- 1 8.0*i-90.04-1 2 8. 0+70. 0*0. 0+31 .0- 




467 


2.32 


0.340 


0.54 








i 3. 2. 3) 


442.04- 1 8.0+90.04-1 28.04.70.0+ O.O-f 7S.0» 




531 


3.22 


0.442 


0.71 








r 3. 2. 4) 


442.04-1 8.04-90.04.-1 28.04-70.04.0.0+85.0- 




541 


4.80 


0.635 


1.01 








( 3. 2. 5) 


442.04-18.0+90.04-128.0+70.0+0.04'113.0- 




569 


5.65 


0.725 


1.16 








( 3. 2. 6) 


442.04-1 8.0+90.04.-1 28.0+70.0+0.0+1 42.0* 




506 


1.97 


0.042 


0.07 


1 


1 




( 3. 2. 7) 


442.04-1 8.0+90.0+-128.0+70.0+0.0+157,0« 




613 


5.73 


0.568 


0.94 








( 3. 2. 8> 


442.0+-18.0+90.0+-i28.0+70.0+0.0+167.0» 




623 


4.45 


0.713 


1.14 








($.3, 1) 






396 


6.90 


0.062 


0. 13 




1 


5 


( 3. 3. 2) 


442.0+-1 8.0+90.0+-1 28.0+82.0+0.0+31 ,0m 




409 


5.41 


1.570 


2.61 








( 3. 3. 3) 


442.0+-1 8.0+90.0+-1 28.0+82.0+0.0+75.0* 




543 


5.70 


1.050 


1.68 








( 3. 3. 4) 


442.0+* 1 8.0+90.0+-1 28.0+82.0+0.0+65.0- 




553 


6.42 


1.310 


2.09 








( 3. 3. 5) 


442.0+-1 8.0+90.0+-1 28.0+82.0+0.0+1 1 3.0- 




561 


7.17 


1.510 


2.41 








( 3. 3. 6) 


442.0+-1 8.0+90.0+-1 28.0+82.0+0.0+1 42.0- 




610 


5.14 


0.100 


0.16 




1 




( 3. 3. 7> 


442.0+-18.0+90.0+-126.0+82.0+0.0+157.0- 




625 


7.06 


1.440 


2.30 








( 3. 3. 8) 


442.0+-18.0+90.0+-128.0+82.0+0.0+167.0- 




635 


6.00 


1.060 


1.73 








/ 3. 4. 1) 


1 1 




407 


4.55 


0.115 


0.16 




1 




( 3. 4. 2) 


442.0+*1 8.0+9O.O+*1 28.0+93.0+0.0+31 .0- 




510 


3.20 


0.307 


0.49 








( 3. 4. 3) 


442.0+-ie.0+90.04.-128.0+93.0+0.0+75.0- 




554 


3.07 


0.717 


1.15 








( 3. 4. 4) 


442.0+*1 8.0+90.0+-1 28.0+93.0+0.0+85.0- 




564 


5.01 


0.668 


1.07 








( 3. 4. 5) 


442.0+«18.0+90.0+-128.0+93.0+0.0+113.0« 




592 


5.76 


0.664 


1.00 








( 3. 4. 6) 


442.0+-18.0+90.0+-128.0+93.0+0.0+142.0- 




621 


2.50 


0.030 


0.05 


1 


1 




r 3. 4. 7) 


442.0+-1 a.0+90.0+-1 28.0+93.0+0.0+1 57.0- 




636 


5.78 


0.840 


1 .34 








( 3. 4. B) 


442.0+-1 8.0+90.0+- 1 28.0+93.0+O.O+ 1 67.0- 




646 


4,72 


0.664 


1 .38 








(3.5.1) 






416 


6,00 


0,034 


V. 09 


1 


/ 




( 3. 5. 2) 


442.0+-1 8.0+90.0+-1 28.0+1 02.0+0.0+31 . 0- 




510 


5.3o 


0.709 


1 . 1 U 








( 3. S. 3) 


442.0+-18.0+90.0+* 128.0+1 02.0+0.0+76.0- 




563 


c no 


w.Bw/ 


1 A^ 








( 3. 5. 4) 


442.0+*18.0+90.0+*128.0+102.0+0.0+85.0- 




573 


Jl 90 


A ATA 


1 AA 








( 3. 5. 5) 


442.04-1 8.0+90.0+* 1 Za.O+ 1 OZ.O+U.tt+i 1 4.u— 




601 


A 


A O^A 


1 ^A 

1 .49 








(3. S. S) 


442.04-18.0+90.04-128.0+102.0+0.0+142.0- 




630 


3*1 « 


A AAA 


A AO 
V.wV 


1 


1 
1 




( 3. S. 7> 


442.04- 1 8.0+90.0+-1 28.0+1 02.0+0.0+1 57.0- 




645 


D.VU 


A AAA 
U.OA4 


1 ^A 








( 3. 5. 8) 


442.04-18.0+90.0+*128.0+102.0+0.0+167.0- 




655 


Q AO 
3. OH 


A AAA 


1 .Or 








(3,6. 1) 






430 


6,02 


0,071 


0.1 1 








( 3. 6. 2) 


442.0+-1 8.0+90.0+-1 28.0+1 1 8.0+0.0+31 .0- 




533 


5.49 


0.725 


1.16 








( 3, 6. 3) 


442.0+-1 8.0+90.0+-1 28.0+1 1 6.0+0.0+75.0- 




577 


5.70 


0.602 


0.96 








( 3. 6, 4) 


442.04-1 8.0+90.0+-1 28.0+1 1 6.0+0.0+85.0- 




567 


6.32 


0.705 


1.13 








( 3. 8, 5) 


442.0+-1 8.0+00.0+-1 28.0+1 1 6.0+0.0+1 1 3.0- 




616 


6.96 


0.013 


1.46 








(3. 6, 6) 


442.0+-1 8.0+90.0+-1 28.0+1 1 6.0+0.0+1 42.0- 




644 


5.20 


0.054 


0.09 


1 


1 




( 3. 6, 7) 


442.0+-1 8.0+90.0+-1 28.04.1 1 6.0+0.0+157.0- 




689 


6.93 


0.764 


1.20 








I 3. 6. 8) 


442.0+-18.0+90.0+-128.0+1 16.0+0.0+167.0- 




669 


5.97 


0.578 


0.92 








( 3. 7. 1) 






442 


4.64 


0.092 


0,15 




T 




{ 3, 7, 2) 


442.0+*1 6.0+80.0+* 1 28.0+1 28.0+0.0+31 .0- 




545 


3.46 


0.231 


0.37 








( 3. 7, 3) 


442.04-1 8.0+90.0+- 1 28.0+1 28.0+0.0+75.0* 




569 


4.24 


0.685 


1.41 








( 3. 7. 4> 


442.04-18.0+90.0+-128.0+128.0+0.0+85.0- 




599 


5.33 


0.508 


0.61 








( 3, 7, 5) 


442.04-18.0+90.0+-128.0+12B.0+0.0+113.0- 




627 


6.13 


1.110 


1.77 








( 3. 7. 6) 


442.0+-18.0+90.04-128.0+128.0+0.0+142.0- 




656 


5.89 


0.311 


0.50 








( 3. 7. 7) 


442.0+-18.0+9O.0+-128.0+128.O+0.0+157.0B 




671 


6.13 


0.831 


1.33 








( 3. 7. 8) 


442.0+-18.0+90.04.-128.0+128.0+0.0+167.0- 


1681 


4.88 


0.573 


0.92 
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1 


















Tast 


ImaoruL 






Rat 


LCMS 


Rd 


< 10% 


< 20% 


Mutt 


BBt • 


Chemieal Nmm 


add 


MW 


d 


Mass 


TIma 


Intensity 


Int 


RdInt 


Rd kit 


Mcs 


3 1 40 


Methoxvacetic add 


90.08 


1.174 
















(3, ^ 








44S 


6.60 


0,134 


0.21 








f a. 8. a 


442.aMl 8.0+90.0+-1 28-0*1 34.0+0.0+31 .0- 




581 


6.26 




1.58 








f 3. e. 3) 


442.0+-l8.0+90.0+*1 28.0*1 34.0+0.0+78.0» 




505 


6. SO 


1.200 


1.92 










442.0+-18.0+90.0+-1 28.0+1 34.0+0.04a5.0» 




60S 


7.14 


0.582 


0.93 








1 3- 8- « 


442.0+-1 8.0+e0.0+-1 28.0+1 34.0+0.0+1 1 3.0« 




633 


7.81 


1.460 


2.33 








f 3. e. 6) 


442.0+-18.0+90.0+-1 28.0+1 34.0+0.0+142.0- 




662 




0.074 


0.12 




\ 




( 3, 8, 7) 


442.0+*1 e.0+90.0+-1 28.0+1 34.0+0.0+1 57.0« 




677 


7.65 












r a. a. i\ 


AAOfij^t ft 0*QO.a*-1 2a.0+1 34.0+0.0+1 87.0- 




687 


6.69 


0.991 


1.58 
















AVeBAGE 


S72 


5.5 


0,626 


rOTAL 


$ 


14 
























































4 


34 


laovatarie add 




102.13 


0.937 


















\. 1) 








3$0 


5.57 


0,032 


0.04 


1 


i 




( 4. 1. 2) 


442,0+-18.O+1O2.O+-12B.0+66.O+O.O+31.0» 




495 


6.00 


0.557 


0.74 








( 4. 1. 3) 


442:0+-18.0+102.0+-128.0+66.0+0.0+75.0« 




639 


6.29 


0.909 


1.33 








f 4. 1. 4) 


442.0+-18.0+102.0+-12e-0+6e.0+0.0+85.0« 




549 


7.01 


0.598 


0.80 








r 4. 1. S) 


442.0+- 1 e.O+i 02.0+-1 28.0+66.0+0.0+1 1 3.0« 




577 


7.68 


0.827 


1.10 








f 4. 1. 6) 


442.0+- 1 8.0+1 02.0+-1 28.0+66.0+0.0+1 42.0* 




606 


5.62 


0.070 


0.09 


1 


1 




f 4. 1. 7) 


442,0+- 1 8.0+1 02.0+-1 28.0+66.0+0.0+1 57.0- 




621 


7.49 


0.582 


0.78 








( 4. 1. 8) 


442.0+-18.0+102.O+-128.0+66.O+O.0+167.0* 




631 


6.40 


0.639 


0.85 








f4.Z1) 






384 


3.69 


0,047 


0.06 


f 


1 




(4.12) 


442.0+- 1 8.0+ 1 02.0+-1 28.0+70.0+0.0+31 .0» 




499 


4.95 


1.100 


1.47 








r 4. 2. 3) 


442.0+-I8.0+I02.0+-I2e.0+70.0+O.0+7S.O« 




543 


5.27 


1.560 


2.08 








(4.2.4) 


442.0+-18.0+102.0+-12B.O+70.0+0.0+6S.O* 




588 


6.02 


0.680 


0.91 








(4.2.5) 


442.O+-18,0+102,0+-128.0+70.O+O.0+113,0« 




581 


6.72 


0.668 


0.89 








( 4. 2. 6) 


442.0+-18.0+102.0+-128.0+70.0+0.0+142.0* 




610 


4.47 


0.106 


0.14 




1 




(*. 2r7) 


442.0+-18.0+102.0+-128.0+70.0+0.0+157.0- 




626 


6.61 


0.569 


0.76 








( ^. 2. 8) 


442.0+-1 8.0+1 02.0+-1 28.0+70.0+0.0+1 67.0« 




635 


8.54 


0.889 


1.19 








14. X 1) 






306 


6,32 


0,061 


O.fl 




1 




(4.3,2) 


442.0+'18.0+102.0+-128.0+82.0+0.0+31.0« 




51 1 


6.42 


1.520 


2.03 








( 4. 3. 3) 


442.0+*1 8.0+1 02.0+-128.0+82.0+0.0+7S.O* 




555 


6.74 


1.150 


1.53 








( 4. 3. 4> 


442.0+* 18.0+1 02.0+- 1 28.0+62.0+0. 0+8S.0» _ 




568 


7.49 


0.001 


1.20 








( 4. 3. 51 


442.0+-18.0+102.0+-12fl.O+82.O+0.O+113.0» 




593 


8.18 


1.400 


1.95 








( 4. 3. 6) 


442.0+-18.0+102.0+-128.0+82.0+0.0+142.0* 




622 


6.10 


0.471 


0.63 








(4,3,7) 


442.0+-1 8.0+1 02.0+-1 28.0+82.0+0.0+1 S7.0« 




637 


7.94 


1.440 


1.92 








( 3, 8) , 


442.0+-1 8.0+1 02.0+- 1 28.0+82.0+0.0+1 67.0- 




a 4 9 


6.82 


1.310 


1.75 








(*,^, n 






407 


4.47 


0,137 


0. 18 




1 




( *. 2) 


442.0+" 1 8.0+1 02.0+- 1 28.0+93.0+0.0+31 . 0- 




522 


5.11 


1.340 


1.79 








( 4. 4. 3) 


442.0+-18.0+102.0+-12P Q+93.O+0.0+7S.0- 




566 


5.38 


1.310 


1.75 








( 4| 4. <) .. 


442.0+*1 8.0+1 02.0+*1 28.0+03.0+0.0+85.0- 




576 


6.02 


0.696 


0.03 








( 4, S) 


442.0+-1 8.0+1 02.0+-1 28.0+93.0+0.0+ 1 1 3.0- 




604 


6.61 


0.668 


1.16 








J 4. 4. 6) 


442.0+-1 8.0+1 OZO+'1 28.0+93.0+0.0+1 42.0- 




633 


4.77 


0.117 


0.16 




1 




( 4, 4. 7} 


442.0+-18.0+102.0+-128.Q+03.0+0.0+157.0- 




648 


6.53 


1.080 


1.44 








( 4. 4, 8) 


442.0+-18.O+102.O+-12B-Q+03.O+0.O+167.0- 




658 


5.65 


1.010 


1.35 








f4,5, »/ 






4f6 


S.97 


0,040 


0.05 


1 


1 




( 4, S. 2) 


442.0+'18.0+102.0+-128.0+102.0+0.0+31.0- 




531 


6.32 


1.080 


1.41 








( 4. 5. 3) 


442.0+- 1 8.0+ 1 02.0+- 1 28.0+ 1 02.0+0.0+7S.0- 




575 


6.58 


0.782 


1.04 








( 4, S, 4) 


442.0*-ia.O+102.0+-126.0+102.0+0.0+8SX- 




585 


7.28 


0.668 


0.89 








( 4, S. 5) 


442.0+' 1 6.0+1 02.0+' 1 28.0+1 02.0+0.0+1 1 3.0« 


613 


7.86 


0.958 


1.28 








( 4. 5. 6) 


442.0+'18.0+102.0+-128.0+l02.0+0.0+142.0g 


642 


5.94 


0.130 


0.17 




1 




{ 4, 5, 7) 


442.0+'1 8.0+1 02.0+'1 28.0+1 02.0+0.0+1 S7.0« 


657 


7.73 


1.020 


1.36 








f 4. 5. 8) 


|442.0+-18.0+102.0+-128.0+102.0+0.0+167.0» . 


667 


6.66 


0.561 


0.75 
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ynthesis. 














1 




•1 


















iTect 




ma or uL 






Ret 


ucus 


Rel 


< 10% 


< 20% 


Mutt 


BB« . t 


Chemieal Name 


add 


MW 


d 


Mass 


Time 


Intensitv 


Int 


Rel Int 


Rel Int 


Peaks 


4 1 34 


Isoveleile add 




102.13 


0.937 


























4 JO 


6.82 


0,031 


0,04 


1 


/ 




( 4. 6. 2) 


442.04^- 1 8.0+ 1 02.0.f 1 28-0+1 16.0+0.0+31 .0- 




54 S 


6.34 


0.644 


1.13 








< 4. 6. 3) 


442.0+. 1 8.0+1 02.0+.1 28.0+1 16.O+O.0+76.0- 




589 


6.61 


0.598 


0.60 








( 4. e. 4) 


442.0+-1 6.0+1 02.0+*1 28.0+ 1 1 6.0+0.0+8S.0> 




509 


7.30 


0.725 


0.97 








( 4. 6. 5) 


449.0^1 8.0+1 02.0+.128.0+1 16.0+0.0+1 1 3.0« 


627 


7.92 


0.918 


1.22 








( *, «. 6) 


442.O+-18.0+102.0+-128.O+116.0+O.0+142.O- 


656 


6.02 


0.047 


0.06 


1 


1 




( 4. e. 7) 


i42.0«.1 a.0+1 02.0+>1 28.0+1 16.0+0.0+187.0" 


671 


7.70 


1.050 


1.40 








( 4. 6. 8) 


442.0+-1 8.0+1 02.0+.1 28.0+1 1 6.0+0.0+1 67.0a 


681 


6.72 


0.610 


0.81 








t4. 7. 1) 






442 


4.61 


0.121 


0.16 




f 




( 4. 7. 2) 


442.0+-18.0-f 102.0+-128.0-f1 28.0-fO.O+31 .0« 




557 


5.38 


0.566 


0.78 








( 4. 7. 3) 


442.0-f 1 8.0+1 02.0*-1 28.0+ 1 28.0*0.0+75.0« 




601 


5.73 


1.180 


1.67 








( *, 7. <) 


442.O+-1B.04.102.0+-128.0-f128.04O.0+85.0« 




611 


6.50 


0.479 


0.64 








( 4. 7. SI 


442.CU* 1 8.0+1 02.0*- 1 28.0+1 28.0+0.0+1 1 3.0» 


639 


7.22 


0.852 


1.14 








( 4. 7. 6) 


442.0+- 1 8.0+1 02.0+- 1 28.0+ 1 28.0+0.0+1 42.0« 


668 


5.03 


0.050 


0.07 


1 


1 




( 4. 7. 7> 


442.0+-18.0+102.0+-12e.O+12B.O+0.0+1S7.0« 


683 


7.09 


0.893 


1.19 








( *, «) 


442 .0*. 1 8-0+1 02.0+^ 128.0+1 28 .0+0.0+ 1 87.0- 


693 


5.69 


1.010 


1.35 








I4.B.1) 


1 1 




448 


6,85 


0.029 


0.04 


1 


/ 




I 4. 8. 2J 


442.0+- 1 8.0+1 02.0+- 1 28.0+ 1 34.0+0.0+31 ,0m 




563 


7.12 


1.160 


1.55 








( 4. B. 3) 


442.O+.18.0+102.0+-128.0+134.0+O.0+75.0- 




607 


7.41 


1.310 


1.75 








{<,<».*) 


04.. 18.04. 102.0+-1 28.0+1 34.0+0.0+85.0« 




617 


8.08 


0.963 


1.28 








( 4. B. 5) 


442.0+- 1 8.0+1 02.0+- 1 28.0+ 1 34.0+0.0+1 1 3.0- 


645 


8.72 


1.700 


2.27 








1 4. 8. 6) 


Ai9 04.. 1 a. 04.1 02.04^128.0+1 34.0+0.0+142.0* 


674 


6.72 


0.084 


0.11 




1 




(4.8.7) 


442.0+-18.0+102.0+-128.0+134.0+0.0+157.0- 


689 


8.45 


1.740 


2.32 








( 4. 8. 8) 


442.0+- 1 8.0+1 02.0+- 1 28.0+1 34.0+0.0+1 67.0« 


699 


7.44 


0.979 


1.31 
















AVERAOe 


583 


6,5 


0. 780 


TOTAL 


8 


15 
























































5 


31 


Hexadtenotc add. 2.4- 


















IS. 1 


. 1) 


I 1 




380 


5,62 


0. 033 


0.09 


1 


1 




( 5. 1. 2) 


442.0+-1 8.0+1 1 2.0+- 128.0+68.0+0.0+31 .0» 




505 


6.05 


0.31 1 


0.85 






£ 


( 5. 1. 31 


442 04..1 a.0+1 1 2.0+-1 28.0+66.0+0. 0+75.0* 




549 


6.23 


0.406 


1.11 








( 5. 1. 4) 


442.0+-1 8.0+1 1 2.0+-128.0+66.0+0.0+85.0* 




559 


6.93 


0.270 


0.74 








( 5, 1, 5) 


442.0+- 1 8.0+1 1 2.0-+- 128.0+66. 0+0.0+1 1 3.0» 




587 


T AC 
r .DO 


0.40 J 


1 .«/ 








1 5, 1, 6) 


442.0+- 1 8.0+1 1 2.0+-1 28.0+66.0+0.0+1 42.0» 




616 


O.Ol 


u.uoo 


A 4 ^ 

O.I 4 




1 




( 5. 1. 7) 


442.0+-1 8.0+1 1 2.0+-128.0+66.0+O.0+1 57.0- 




631 




A eoA 


1 .4Z 








( S. 1. 8) 


442.0+-1 8.0+1 1 2.0+-1 28.0+66.0+0.0+1 67.0- 




641 


6.34 


V.<3WO 


1 07 








{S,i, ii 


1 1 




Ja# 














1 5, 2, 2) 


442.O+-1B.O+t12.0+-12B.0+70.0+0.0+31.0» 




509 


6.98 


0.532 


1.45 






2 


( 5, 2. 3) 


442.0+.1 8.0+1 12.0+-12a.0+70.0+0.0+75.0- 




553 


5.25 


0.365 


1.00 








( S. 2. 4) 


442.0+-1 8.0+1 1 2.0+-1 28.0+70.0+0.0+e5.0« 




563 


5.94 


0.262 


0.72 








lAi 

( s. i 




442.0+-18.0+1 12.0+-128.0+70.0+0.0+1 13.0- 




591 


6.63 


0.401 


1.10 








L 6) 


442.0+-18.O+1 1 2.0+-128.0+70.0+0.0+1 42.0- 




620 


4.42 


0.036 


0.10 




1 




(8,2,7) 


442.0+-18.0+112.0+-128.0+70.0+0.0+157.0* 




635 


6.53 


0.356 


0.97 








1 5, 2, B) 


442.O+-18.O+112.0+-128.O+70.0+O.O+167.0- 




645 


5.49 


0.397 


1.06 








(5,3, U 






396 


6,07 


0,073 


0.20 








( 5, 3. 2| 


442.0+- 1 8.0+1 1 2.0+-1 28.0+82.0+0.0+31 .0» 




521 


6.45 


0.602 


1.64 








( Si 3, 3) 


442.0+- 1 8.0+1 1 2.0+M28.0+82.0+0.0+7S.O* 




565 


6.66 


0.573 


1.57 








I 5, 3, 4) 


442.0+-1 8.0+1 1 2.0+-12e.0+82;0+0.0+8S.0« 




575 


7.41 


0.324 


0.09 








1 S, 3, S) 


442.0+- 1 8.0+1 1 2.0+.128.0+82.0+0.0+1 1 3.0« 




603 


6.16 


0.692 


1.89 








( 5, 3. 6) 


442.0+- 1 8,0+1 1 2.0+-1 28.0+82.0+0.0+1 42.0« 




632 


5.91 


0.078 


0.21 








( S, 3, 7) 


442.0+-18,O+112.0+-t28.0+82.0+0.0+157.0« 




647 


7.92 


0.905 


2.47 








( S. 3. 81. 


442 0+-18 O+1l2.0+-128.0+82.0+0.0+l67.0s 




657 


6.74 


0.836 


2.28 
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Acid building blocks used in test library s 


ynthesis. 




















1 




















Tast 




TTiq Of uL 






Raf 




nn 




< iVm 


Utitt 


BB« 


« 


Ctiemicai Name 


add 1 MW 




Moss 


1 Ifno 


Intensltv 


tnt 


Rd Int 


R6l tnt 


PmIcs 


5 


31 


Hexadienoic add. 2.4- 


















( S. 4 


. 1) 




1 




407 


4.90 


0. 143 


0,39 








( 5. 4. 2) 


442.0'Mlfi.O*112.0<Hl28.0^93.0-fO.O<f31.0« 




532 


5.22 


0.344 


0.94 








( S. 4. 3) 


442.04^1 B.04^1 1 2.04^ 1 28.04>93.0<*-0.0<f 75.0« 




576 


5.33 


0.403 


1 .27 








r S. 4. 4) 


442.0-«'1 8.0<*>1 1 2.0-f-l 28.0493.0<f0.04-85.0« 




586 


5.94 


0.266 


0.73 








( S. 4. 5) 


442.0-«- 1 8.0-fl 1 2.04-1 28.04-93.0-f0.0-f1 1 3.0« 




614 


6.53 


0.352 


0.96 








( 5. 4. 6) 


442.0<f-18.0-f112.0-f*128.0-f 93.04-0.04-1 42.0« 




643 


4.71 


0.051 


0.14 




1 




r 5. 4. 7) 


442.04-1 8.04-1 1 2.04-1 28.0+93.04-0.04.1 S7.0- 




658 


6.47 


0.455 


1.24 








( 5. 4. 8) 


442.04-1 B.04-1 12.04-128.04-93.0+0.04-167.0- 




668 


5.57 


0.492 


1 .34 








r 5. 5. 1) 






416 


f.57 


0,040 


0,11 




1 




i 5. S. 2) 


442.0+-1 6.0+1 1 2.0+-1 28.0+1 02.0+0.0+31 .0« 




541 


6.34 


0.430 


1 .17 








( 5. 5. 3) 


442.04-18.0+1 1 2.0+-1 28.0+1 02.0+0.0+75.0« 




585 


6.50 


0.385 


1.05 








( 5. 5. 4) 


442.O*-1fl.O+112.04-128.0+102.0+0.O+85.0»_ 




565 


7.17 


0.251 


0.69 








( 5. 6. 5) 


442.0+-1 8.0+1 1 2.0+- 1 28.0+1 02.0+0.0+1 1 3.0» 


623 


7.84 


0.506 


1.39 








( 5. 5. 6) 


442.0+-1 6.0+1 1 2.0+- 1 28.0+ 1 02.0+0.0+1 42.0- 


682 


5.14 


0.307 


0.64 








( S. 5. 7> 


442.0+- 1 8.0+1 1 2.04-1 28.0+1 02.0+0.0+1 57.0- 


667 


7.70 


0.737 


2.01 








( 5. 5. 6) 


442.04- 1 fl.0+1 1 2.04- 1 28.0+ 1 02.0+0.0+1 67.0- 


677 


6.58 


0.41 4 


1.13 








( 5. 5. 1) 


1 1 




430 


6.07 


■ 0,057 


0. IS 




1 




( 5. 6. 2) 


442.0+-18,0+1 12.0+-128.0+1 16.0+0.0+31.0- 




555 


6.39 


0.31 9 


0.67 






2 


( 5. 6. 3> 


442.04-ie.0+112.0+-128.0+116.0+O.O+75.O» 




599 


0.99 


U.4 1 o 


4 4 A 
1 .1 4 








( 5. 6. ^) 


442.0+-18.0+112.0+-128.0+1 16.0+0.0+85.0- 




609 


t on 
7.ZU 


0.2 1 7 


A CA 
0.90 








( 5. 6. 5) 


442.0+-1 8.0+1 1 2.04-1 28.0+1 1 6.0+0.0+11 3.0- 


637 


1 .04 


0.490 


1 .1 7 








( S. 6. 6> 


442.0+-18.0+1 12.04-128.0+1 16.0+0.0+142.0- 


666 


9.9# 


A A<ka 

U.U94 


A no 
U.Uv 


1 


i 


o 


( 5. 6. 7) 


442.0+-18.0+112.0+-128.0+116.0+0.0+157.0- 


681 


7.00 


0.902 


1 .99 








( 5. 6. 8> 


442.0+- 1 8.0+1 1 2.04- 1 28.0+ 1 1 6.0+0.0+ 1 67.0- 


691 


O.DJ 


A 4 1 A 

0.4 1 O 


1.1c 








(S. 7. 1) 






442 




V.I 19 










( 5. 7. 2) 


442.0+- 1 8.0+1 1 2.04- 128.0+1 28.0+0.0+3 1 .0- 




567 


9.43 


0.23Z 


n Jio 
U.09 








( 5. 7. 3) 


442.0+-18.0+112.0+-128.0+128.0+O.O+75.O- 




611 


9.09 


A AAA 


1 .22 








( 5. 7. 4> 


442 04.. 1 fl.0+1 1 2.0+.1 28.0+ 1 28.0+0.0+85.0- 




621 


It A9 


U. 191 


il.92 








{ 5. 7, S) 


442.O+-18.0+112.04-128.0+128.0+0.O+113.O- 


649 


1. 1 7 


A 

0.42e 


4 4 A 
1 .10 








( S. 7. 6) 


442.04-1 8.0+1 1 2.04-1 28.0+ 1 28.0+0.0+1 42.0- 


678 


A 7T 


A n9a 


u.uo 


4 

I 


4 

1 




(S.7.7) 


442.04-18.0+112.04-128.0+128.0+0.0+157,0- 


693 


6.98 


0.639 


1 .75 








( S. 7. 8) 


442.0+- 1 fl.0+1 1 2.04-1 28.0+1 28.0+0.0+1 67.0- 


703 


5.78 


A 4A7 


1 911 








^5. a 1) 






44B 


6.82 


0.067 


0,16 








< S. 8. 2) 


442.0+-1 8.0+1 12.0+-128.0+134.0+O.O+31.O- 




573 


7i12 


0.594 


1 .62 








( S. 8. 3) 


442.0+- 1 8.0+1 1 2.0+- 1 28.0+ 1 34.0+0.0+75.0- 




617 


7.33 


0.467 


1.33 








( 5. B. 4) 


442 04..1A.04.1 12.04-128.0+134.0+0.0+85.0- 




627 


8.02 


0.426 


1.16 








( S. 8. 5) 


442.04-1 8.0+1 1 2.0+- 1 28.0+1 34.0+0.0+1 1 3.0- 


658 


8.69 


0.733 


2.00 








( S. 8. 6) 


442.0+-1 8.0+1 12.0+-12B.0+1 34.0+0.0+1 42.0- 


684 


6.71 


0.035 


0.09 


1 


1 




f S. B. 71 


442.04-18.0+1 12.04-128.0+134.0+0.0+1 57.0- 


699 


8.45 


0.827 


2.26 








/ S. 8. 8) 


442 04..ia.0Al 12.04-128.0+134.0+0.0+167.0- 


709 


7.38 


0.696 


1.90 
















AVERAGE 


59f 


6,4 


0.366 


TOTAL 


5 


If 
























































6 


33 


Isbnioottnie add 




IBIIinTIr] 
















/ 5. 


r. n 


I i : 




3B0 


S.60 


0.044 


0.10 








r 6. 1. 2) 


442.0+*16.0+123.0+*128.0+66.0+0.0+31.0- 




516 


5.28 


0.438 


0.96 








( 6. h 3) 


442.04-- 1 8.0+1 23.0+- 1 28.0+66.0+0.0+75.0- 




560 


5.44 


0.512 


1.15 








( 6. 1, 4) 


442 .0+. 1 8.0+ 1 23.0+- 1 28.0+66.0+0.04^5 .0- 




570 


6.10 


0.206 


0.46 








^ 6. 1. 5) 


442.0+-18.0+123.0+-128.0+66.0+0.0+113.0- 




598 


6.85 


0.459 


1.03 








(8. h 6),-. 


442.04-18.0+123.0+-l28.0+66.0+0.0+142.0a 




627 


5.22 


0.015 


0.03 


1 


1 




( 9| 1. 


442.04-1 8.0+1 23.0+-128.0+66.0+0.0+1 57.0- 




642 


6.77 


0.360 


0.81 








(6. 1.8) 


442.0+- 1 8.0+1 23.0+-128.0+66.0+0.0+t67.0B 




652 


5.65. 


0.442 


0.99 
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Table F. 


Acid buildine blocks used in test library s 


ynthesis. 














1 




















iTatt 


Ima or uL 






Rat 


— iczis 


Ra 


< liTT* 




Mull 


BBi f 


Chemical Nama 1 •SIl 


MW 


d 


Mass 


Tlma 


Intensity 


Int 


Ral Int 


Rel Int 


psaics 


6 1 33 


Isonicotlnic aoW wHSES 


123.11 


1.000 
























384 


4.4S 


0*030 


0,07 


1 


1 


2 




jjt9 A^iA n-i— 1?A 04-70 0^.0^31.0* 




520 


3.30 


0.319 


0.72 








f 6. 2.3) 


jio ni..in ^^19^ 9fi 0^70 0^ 0-^75.0* 




564 


3.83 


0.565 


1,27 








( 6. 2. 4) 


AA9 A^iA nxi93 0^198 0^70 04^.0-^85.0« 




574 


5.01 


0.553 


1.24 








( 6. 2. 5) 






602 


5.78 


0.532 


1.19 








f 6, 2. 6) 


AA^ Aj_4 0 n^i94 Aa*19A OaTO 0^0 0-^142.0a 




631 


2.98 


0.029 


0.06 


1 


1 




(6.2.7) 


A An A a A^4 04 n.L.i9A n^Tn OxO_0<*1 57.0« 




646 


5.73 


0.377 


0.65 








(6.2.B) 


442.0+-1 8.0+ 1 23.0+- 1 28.0+70.0+0.0+t 67.0« 




656 


4.55 


0.606 


1.36 








f 5. 3. 1) 






396 


6.08 


0.053 


0, 12 




1 


3 


( 6. 3. 2) 


442.0+-1 8.04.1 23.04-1 28.0+82.0+0.0+31 .0« 




532 


5.73 


0.717 


1.61 








( 6. 3. 3) 


442.04-1 6.04.1 23.04- 1 28.0+82.0+ 0.04.7S.0- 




576 


5.97 


0.905 


2.03 








( 6. 3. 4) 


442.0+-1 8.0+ 1 23.0+- 1 28.0+82.0+0.0+85.0- 




586 


6.61 


0.844 


1.69 








( 6. 3. 5) 


442.0+-1 8.0+ 123.0+-1 28.0+82.0+0.0+1 1 3,0* 




614 


7.41 


1.040 


2.33 








( 6. 3. 6) 


442.0+-18.0+123.0+-128.0+82.0+0.0+142.0- 




643 


5.76 


0.042 


0.09 


1 


1 




( 6. 3. 7) 


442.0+-18.0+123.0+-128.0+82.0+0.0+157.0* 




658 


7.25 


0.799 


1.79 








( 6. 3. 6) 


442,0+-1 8.0+1 23.0+-1 28.0+82.0+0.0+1 87.0« 




668 


6.10 


0.750 


1.68 








( 6. 4. f ) 






407 


4.47 


0. 108 


0.24 








( 6. 4. 2) 


442.0+-1 8.0+1 23.0+- 1 28.0+93.0+0.0+31 .0» 




543 


2.37 


0.754 


1.69 






3 


( 6. 4. 3) 


442.0+-18.0+1 23.0+-1 28.0+93.0+0.0+75.0* 




587 


4.34 


0.795 


1.78 








( 6. 4. 4) 


442.0+-18.0+123.0+*128.0+03.0+0.0+8S.O» 




597 


5.17 


0.733 


1.64 








( 6. 4. 5) 


442.0+-1 8.0+1 23.0+»1 28.0+93.0+0.0+1 1 3.0« 




625 


5.81 


0.557 


1 .25 








( 6. 4. 6) 


442.0+-1 8.0+1 23.0+'1 28.0+93.0+0.0+142.0» 




654 


3.70 


0.031 


0.07 


1 


4 
I 




(6.4.7) 


442.0+'1 8.0+1 23.0+*1 28.0+93.0+0.0+1 57.0» 




669 


5.61 


0.620 


1 .17 








( 6. 4. 6) 


442.0+'18.0+123.0+*128.0+93.0+0.0+167.0« 




679 


4.82 


0.768 


1 .72 








/6.5. 1) 






416 


6,00 


0.047 


A 4 4 




f 

1 




( 6. Si 2) 


442.0+-18.0+123.04-128.0+102.0+0.0+31.0- 




552 


5.73 


0.295 


A AA 
O.OO 








( 6. 5. 3) 


442.0+-1 6.0+1 23.0+* 1 28.0+1 02. 0+O.0+75.0» 




596 


5.92 


0.463 


4 AO 








( 6. 5. 4) 


449 O4..1fl O4.12a.Q4>.l2B.0+102.0+0.0+8S.0» 




606 


6. SO 


0.51 6 


4 4 a 








( 6. S. S) 


AAO n.k-1fl 04.193. 04.-12 B. 0+1 02. 0+0. 0+11 3.0« 


634 


7.1 7 


0.606 


4 

1 .JO 








( 6. 5. 6) 


442.0+. 1 8.0+1 23.0+- 1 28.0+ 1 02.0+0.0+1 42.0« 


1663 


5.70 


O.U9r 


A AA 


4 

1 


f 


2 


( 6. 5. 7) 


442.O+-16.0+123.04-128.0+102.0+O.O+157.O- 


678 


/.Uv 


A ICt9 
U.9*>4 


1 . 1 9 








( 6. 5. 8) 


442.0+- 1 8.0+1 23.0+- 1 28.0+ 1 02.0+0.0+1 67.0» 


886 


it 4 A 

0. ■ u 




1.03 








(6.6. 1) 


1 1 




430 


A /lit 


0. 042 


0.00 


T 


f 




( 6. 6, 21 


442.0+-18.0+123.0+*12a.O+116.0+0.0+31.0" 




566 


5.64 


0.324 


0.73 








( 6. 6. 3) 


442.0+- 1 8.0+1 23.0+* 1 28.0+ 1 1 6. 0+0. 0+75. 0« 




610 


5.97 


0.573 


1.28 








( 6. 6, 4) 


442.0+-l8.O+123.0*-12e.0+1 16,0+00^85^ 




620 


6.50 


0.455 


1.02 








( 6. 6. SI 


442.0+-18.0+123.0+-l2a.0+1 16.0+0.0+1 13.D« 


648 


7.20 


0.627 


1.41 








( 6. 6. 6) 


442.O+*18.O+123.0+-128.O+118.0+O.O+142.0« 


677 


5.65 


0.023 


0.05 


1 


1 




( 6. 6. 7) 


442.0+-1 8.0+1 23.0+-1 28.0+1 1 6.0+0.0+1 57 .0« 


692 


7.12 


0.594 


1.33 








( 6. 6. 6) 


442.0+-1 8.0+1 23.0+- 1 28.0+1 1 6.0+0.0+ 167.0» 


702 


6.18 


0.512 


1.15 








( 6. 7. t) 






442 


4.66 


0,087 


0.20 








( 6. 7. 2) 


442.0+-1 8,0+1 23.0+* 1 28.0+ 1 28.0+00+3 1 .0» 




578 


4.02 


0.242 


0.54 








( 6. 7. 3) 


442.0+'18.0+123.0+«128.0+128.0+0.0+7S.O« 




622 


4.42 


0.631 


1.41 








( 6. 7, 4) 


449 fU..1ft.Q4.12a.04*12B.0+128.0+0.0+8S.0» 




632 


5.73 


0.717 


1.61 








t 6. 7. S) 


442.0+-18.0+123.0+-128.0+128.0+0.0+113.0> 


660 


8.21 


0.553 


1.24 








( 6. 7. 6) 


442.0+*18.0+123.0+-128.0+128.0+0.0+142.0« 


(689 


3.81 


0.017 


0.04 


1 


1 




( 6. 7. 7) 


442.0*- 1 B.0+1 23.0+- 1 28.0+ 1 28.0+0.0+1 57.0- 


1704 


6.16 


0.414 


0.93! 






f 6. 7. 6) 


442.0+-1 8.0+1 23.0+- 128.0+126. 0+0.0+ 167.0a 


1714 


4.88 


0.369 


0.83= 
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Table F. 


AriH hniiHi np hloclcs iiscd ID tcst library s 


ftiihtsis. 




































T«st 




ma or uL 






Rat 


ucus 


M 


< 10% 


< 20% 


Mutt 


BBi 


• 


Chemical Namt 


add 


MW 


d 


Mass 


Time 


Intensity 


Int 


Rd Int 


Rdint 


Peaks 






tsonlootinic add 


BIS 


123.11 


1.000 


























448 


6.60 


0.050 


0.f5 




1 




i 6. 8. 2) 


442.04-1 8.0+1 23.0+-1 28.04-1 34.0+0.0+31 . 0- 




884 


6.64 


0.647 


1.45 








/ 6. a. 3) 


442.0+-18.0+123.0+-128.0+134.0+0.0+75.0* 




628 


6.80 


0.770 


1,73 








t fi. a 




AAO n.i-ia rl+123.0+.128.0♦134.0+0.0+85.0■ 




638 


7.41 


0.455 


1.02 








( 6. 8. 5) 


442.0+-1 8.0+1 23.0+-1 28.0+1 34.0+0.0+1 1 3.0« 


666 


8.10 


0.877 


1.07 








( 6. 8. 6) 


442.04-18.0+123.0+-12a.0+134.0+0-0+142.0» 




6.80 


0.030 


0.07 


1 


1 


2 


^ A a 7\ 


442.0+-18.0+123.0+-128-0+1 34.0+0.0+157.0* 


f 1 w 


8.00 


1.060 


2.38 








( 6i 




AAO ft^-ifi n^^ot n^i9fl O4.ia4.0+0.(f+167.0« 




6.96 


0.508 


1.34 
















AVERAGE 


SOI 


S.6 


0.446 


TOTAL 


10 


14 
























































7 


45 


MAthoxvDhanvlacettc add. 4- 


























300 


5.54 


0,035 


0.06 


1 


1 




f 7 1 




442.0+-1 ft A^ififi n^.i?B.O+66.0+0.0+31.0« 




IS ICQ 
O 9 V 


6.00 


0.430 


0.71 








i '1 •! -f 

1 7. 1. 3) 


442.0+-18.0+166.0+-128.0+66.0+0.0+75.0* 




fins 


6.21 


0.659 


1.00 








f 7. 1. 4) 


442.0+-1 8.0+ 1 66.0+- 1 2a.0+66.0+0.0+85.0« 




D 1 ^ 


6.87 


0.352 


0.S6 








( 7. 1. S) 


442.0+-1 8.0+1 66.0+'128.0+66.0+0.0+113.0» 




1 


7.46 


0.795 


1.31 








( 7. 1. 6) 


442.0+-18.0+166.0+-128.0+66.0+0.0+142.0- 




O f U 


5.65 


0.033 


0.05 


1 


1 




(7.i.7) 


442.0+-18.0+166.0+*126.0+66.0+0.0+1S7.0« 




685 


7.38 


0.422 


0.70 








( 7. 1. 8) 


442.0+-18.Q+166.0+-128.0+66.0+0.0+187.0* 




605 


6.37 


0.467 


0.77 








f 7. 2. 1) 


! 1 




$$4 


5.70 


0.066 


0.11 




1 


2 


I 7. 2. 2) 


442.0+«1 8.0+1 66.0+- 1 28.0+70.0+0.0+31 .0» 




863 


5.06 


0.872 


1.44 








( 7. 2. 3) 


442.0+-18.0+166.0+-128.0+70.0+0.0+75.0* 




607 


5.30 


1.200 


1.98 








( 7. 2. 4) 


442.04-1 e.0+166.0+-128.0+70.0+O.0+85.0» 




617 


5.97 


0.504 


0.83 








f 7. 2. 5) 


442.0+-18.0+166.0+-128.0+70.0+0.0+113.0- 




645 


6.55 


0.859 


1.09 








f 7. 2. 6) 


442.0+«18.0+166.0+«128.0»70.0+0.0+142.0» 




674 


4.74 


0.050 


0.06 


1 


1 




f 7. 2. 7) 


442.0+-18.04>166.0+«128.0+70.0+0.0+1S7.0» 




669 


6.53 


0.508 


0.84 








( 7. 2. 8) 


442.0+* 1 e.0+166.0+-12a.0+ 70.0+0.0+1 87.0a 




699 


5.59 


0.651 


1.07 








< 7, 3, 1) 






396 


7.57 


0.397 


0.66 








t 7. 3. 2) 


442.0+-18.0+166.0+-12e.O+82.0+Q.O+31.0« 




575 


6.39 


1.050 


1.73 








( 7. 3. 3) 


442.0+*1B.O+166.0+«12a.0+82.0+O.0+75.0« 




619 


6.63 


1.080 


1.78 








( 7. 3. 4) 


442.0+-18.0+166.0+-12a.0+82.0+0.0+85.0- 




629 


7.33 


0.659 


1.09 








< 7. 3. 5) 


442.0+-18.O+166.0+-128.0+82.0+O.0_+113JDi. 




657 


7.94 


1.640 


2.71 








( 7. 3. 6) 


442.0+- 1 8.0+1 66.0+-12a.0+a2.0+O.O+1 42.0- 




606 


6.05 


0.087 


0.14 




1 




(7,3,7} 
( 7, 3, 8) 
f 7, 4, »/ 
( 7, 4, 2) 
1 7, 4, 3) 
( 7, 4, 4) 
(7,4.51.. 
( 7, *, 6) 
(7.4.7) 
( 7, 4, 8) 
( 7. 5. li 
( 7, S, 2) 
( 7. 5. 3) . 
( 7. S. 4) _ 
( 7, S, 5i_ 
( 7. 5. 6) 
( 7, 5. 7) 
( 7, S, 81_ 


AA9 ft....ifl fl4.IBfl 04-12a.0+82.0»0.0+187.0« 
442.0+- 1 8.0+1 6e.0+-1 28 Q+a2.0»0.0+1 67.0« 

442.0+'18.0+166.0+-12a.O+O3.O+O.0+31.O« 
442.0+-16.0+166.0+-12a Q+03.0+0.0+7S.O« 
442.0+- 1 8.0+ 1 66.0+-1 2a.0+93.0*O.0+8S.O« 
442.0+-18.0+166.0+'128.0+93.0+0.0+113.0« 
442.0+* 1 8.0+ 1 66.0+-1 28 0+93.0*0.0+1 42.0« 
442.0+«18.O+166.0+-12a.O+O3.O+O.O+157.0« 
442.0+- 1 8.0+1 66.0+-1 2fl-Q+03.0*Q.0+1 67.0« 

442.0+- 1 8.0+1 66.0+*1 2a 0+ 1 02.0+0.0+31 .0« 
442.0+*18.0+166.0+-12a.04.102.0+0.0+75.0« 
442.0+- 1 8.0+1 66.0+-1 28.0+ 1 02.0+0.0+8S.Oe 
442.0+- 1 6.0+ 1 66.04- 1 28.04. 1 02.0+0.0+1 13.0i 
442.0+-18.0+166.0+-128.0+102.0+0.0+142.0I 
442.0+-18.0»166.04-128.0»l02.0+0.0+1S7.0i 
l442.0+-ie.O»166.0+-lg8Q»1Q2.0+0.0»l67.0i 


B 

S 
B 
B 


701 
711 
407 
586 
630 
640 
666 
697 
712 
722 
416 
595 
639 
649 
677 
706 
721 
731 


7.78 
6.74 
4.45 
5.19 
5.41 
6.00 
6.47 
4.90 
6.47 
5.65 
5.97 
6.26 
6.47 
7.11 
7.65 
5.91 
7.57 
6.61 


1.300 
0.495 
0. 161 
0.651 
0.091 
0.537 
0.717 
0.043 
0.647 
0.766 
0.050 
0.680 
0.713 
0.590 
1.050 
0.060 
0.664 
0.520 


2.20 
0.82 

0.27 
1.07 
1.64 
0.80 
1.18 
0.07 
1.07 
1.26 

0.08 
1.12 
1.18 
0.97 
1.73 
0.10 
1.10 
0.86 


1 

1 


1 

1 

1 
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Table F. 


Acid buildinff blocks used in test library s 


ynthesis. 




















1 




















Tett 




ma or uL 






Rat 


tjCMS 


RbI 


< 10% 


< 20% 


Uult 


BB« 


« 


Chemical Nam 


acid 


MW 


d 


Mass 


Tima 


Intansitv 


Int 


Ral Int 


Rdlnt 


Paaki 


7 


45 




166.16 


1.000 
















( 7» 6k 1) 


Methoxvphenvlaoetlo add^ 4- ^jJliiU 






4S0 


6,74 


0.040 


0.07 


1 


1 




{ 7. 6. 2) 


442.0-f-l 8.0-fl 86.04-1 28.0+1 1 B.O+O.OfSI .0« 




600 


6.31 


0.610 


1.01 








I 7. 6, 3) 


442.0<i-1 6.04-1 66.04-1 28.04-1 1 8.04^.04-75.0- 




6S3 


6.53 


0.647 


1.07 








( 7. 6. 4) 


442.04-.1 fi.04.1 66.04-1 28.04-1 1 8.040.04a5.0« 




663 


7.14 


0.508 


0.00 








( 7. 6. 5) 


442.04-1 8.04-1 66.04-1 28.041 1 6.04-0.04-1 1 3.0* 


601 


7.67 


0.075 


1.61 








( 7. 6. 6) 


442.04-1 8.04-1 66.04-1 28.04-1 1 6.04-0.0+1 42.0- 


720 


6.00 


0.264 


0.44 








( 7. 6. 7) 


442.04-18.04-166.04-128.04-1 16.04.0.04.157.0- 


736 


7.57 


0.030 


1.53 








( 7. 6. a> 


442.04-1 8.04-1 66.04-1 28.04-1 16.0+0.04-1 67.0- 


746 


6.66 


0.463 


0.80 








( 7, 7, 1) 


1 1 




442 


4.56 


0,116 


0.19 




1 




i 7. 7, 2) 


442.04-1 8.04- 1 66.04-1 28.0+1 28.0+0.0+31.0- 




621 


6.43 


0.442 


0.73 








( 7. 7. 3) 


442.0+-1 8.0+1 66.04-1 28.0+1 28.0+0.0+75.0- 




66S 


5.70 


0.075 


1.61 








( 7. 7. 4) 


442.04^1 fl.04.1 66.04^1 28.0+1 28.0+0.0+85.0- 




675 


6.42 


0.315 


0.52 








( 7, 7, 5) 


442.0+*1 8.0+1 66.04-1 28.0+1 28.0+0.0+1 1 3.0- 


703 


7.01 


0.644 


1.30 








( 7, 7, 6} 


442.0+-1 8.0+1 66.04-1 28.0+1 28.0+0.0+1 42.0- 


732 


5.00 


0.020 


0.03 


1 


1 




( 7. 7, 7) 


442.0+-ie.0+166.04-128.0+128.0+0.0+157.0« 


747 


6.03 


0.648 


1.40 








( 7, 7, 6) 


442.04^1 6.04.166.04^128.0+128.0+0.0+167.0- 


767 


5.60 


0.627 


1.03 








f 7, ^ f / 






448 


6.62 


0,049 


0.06 


1 


1 




( 7, 8, 2) 


442.0+-1 8.0+1 66.0+-1 28.0+1 34.0+0.0+31 .0- 




627 


7.06 


0.887 


1.63 








( 7. 8. 3) 


442.0+*1 8.0+1 66.0+-1 28.0+1 34 .0+0.0+75.0- 




671 


7.27 


1.300 


2.20 








( 7, 8, 4) 


4d5» 04-1 6.04.1 Bfi.04-1 28.0+1 34.0+0.0+85.0- 




681 


7.80 


0.786 


1.30 








( 7. 8. S) 


442.04-18.0+166.04-128.0+134.0+0.0+113.0- 


700 


8.45 


1.380 


2.28 








( 7. 8. 6) 


442.04-1 8.0+1 66.04-1 26.0+1 34.0+0.0+1 42.0- 


738 


6.71 


0.054 


0.00 


1 


1 




I 7, o, 7| 


442.04-18.04-166.04-128.0+134.0+0.0+157.0- 


753 


8.26 


1.360 


2.24 








I /p o, 0| 


442.04..1 fl.0+1 66.04-1 28.0+1 34.0+0.( 


)+167.0- 


763 


7.35 


0.725 


1.20 














AVERAGE 


€39 


6.5 


0,606 


TOTAL 


9 


13 






L 
















































8 1 40 


Metrwl tereohthalate. mono- 


















/Sin 


1 \ 




S30 


5.50 


0,023 


0,04 


1 


1 




i 8. 1. 2) 


442. 0+- 1 8.0+1 80.0+* 1 26.0+66.04-0.0+3 1 . 0- 




573 


6.00 


0.442 


0.78 








^ a. 1. 3) 


442.0+- 1 8.0+ 1 80.0+- 1 28-0*66.0+0.0+75.0- 




617 


6.10 


0.676 


1.10 








( 8. 1. 4) 


442.0+-1 8.0+180.04-128.0+66.0+0.0+85.0- 




627 


6.74 


0.380 


0.60 








( 8. 1. S) 


442.0+-18.0+180.0+-12e.04.86.0+0.0+113.0- 




655 


7.33 


0.686 


1.22 








( 8. 1. 6) 


442.0+-18.0+180.04-128.0+66.0+0.0+142.0- 




684 


5.57 


0.050 


0.00 


1 


1 




( 8. 1. 7) 


442.04-18.0+180.0+*126.0+66.0+0.0+167.O- 




600 


7.17 


0.402 


0.67 








( 8. 1. 8) 


442.0+*18.0+180.04-12a.0+66.0+0.0+167.0- 




700 


6.16 


0.500 


0.88 








re. ZD 






384 


5.52 


0,063 


0.11 




1 


2 


( e. 2. 2) 


442.0+-1 8.0+1 80.0+- 1 28.0+70.0+0.0+31 .0- 




577 


5.17 


0.864 


1 .53 








( 8. 2, 3) 


442.0+-1 8.0+1 80.04-1 28.0+70.0+0.0+75.0- 




621 


5.28 


0.713 


1.26 








( 8. 2, 4> 


442.0+*18.0+180.0+-12a.0+70.0+0.0+85.0- 




631 


5.82 


0.578 


1.02 






2 


( 8. 2. 5) 


442.0+-1 6.0+1 80.0+-1 28.0+70.0+0.0+1 1 3.0- 




680 


6.50 


0.573 


1.01 








( 8. Z 6> 


442.0+-1 8.0+1 80.04- 1 28.0+70.0+0.0+ 1 42.0- 




688 


4.53 


0.060 


0.12 




1 




(8.2.7) 


442.0+-1 8.0+1 80.04-1 28.0+70.0+0.0+1 57.0- 




703 


6.37 


0.442 


0.78 








( 8. 2, 8) 


442.04-1 8.0+1 80.04-1 26.0+70.0+0.0+1 67.0- 




713 


5.46 


0.553 


0.98 








( fi. 5. 






396 


5.05 


0.103 


0.16 




r 


2 


{ 8. 3, 2) 


44 2.0+- 1 8.0+1 80.0+- 1 28.04-82.0+0.0+31 .Os 




580 


6.40 


0.532 


0.94 








( e. 3. 3) 


442.0+. 1 8.0+ 1 80.04-- 1 28.0482.0+0.0+75.0- 




633 


6.56 


0.926 


1.64 








( e. 3. 4) 


442.0+-18.0+180.0+-128 04.82.040.0+85.0- 




643 


7.17 


0.930 


1.64 








( 8. 3. 5) 


442.04- 18.0+1 80.0+- 1 28.0+82.0+0.0+ 1 1 3.0- 




671 


7.78 


1.690 


2.09 








1 8. 3. 6) 


442.0+-1 8.0+1 80.0+-1 28.04-82.0+0.04 1 42.0- 




700 


5.94 


0.150 


0.27 








( 8. 3, 7} 


AA9 n^.lA A4.1II0 0«.19A 04.fl2.04-0.0+157.0« 




715 


7.60 


1.030 


1.82 








( 8. 3. 8) 


442.0+-18.04-180.0+-128.0+82.0+0.0*167.0« 1 


725 


8.56 


0.639 


1.13 









125 



wo 00/06525 



PCT/US99/16753 



T«hi*. 1 Arid building blocks usttl in tcst Ubmy s 


^thesis. 


















1 


















Tact 




ma or uL 






Ret 


LCMS 




< 10% 


< 20% 


Mult 


BB« 


• ( 


CiMmleal NaiM 


•cWlMW 


d 


Mass 


Tints 


Intensity 


Int 


Rsl Int 


Rsl Int 


Peiks 


A 




Liattivl tareohthalate. man»> 




















1 \ 




407 


4*42 


0.164 


0.29 








< a- 4- a 


e.0*1 S0.0>-1 2e.0.f93.0>0.0'»31 .0» 




600 


5.28 


0.553 










r 8. 4. 3) 


<42.0->*ia.04.18O.O^12B.(U93.O'fO.0»7S.0» 




644 


5.36 


0.807 


1.88 








( «, *, 4) 


442.04- 1 6.04 1 eO.O^^ 1 2B.O*93.0»0.0^.0« 




684 


5.92 


0.668 


1.18 








r A A. S\ 


442.04-1 8.041 80.04-1 28.04-93.040.04l 1 3.0» 




682 


6.42 


0.729 


1.29 








(8,4. 


8) 


442.04-1 8.041 80.04-1 28.0493.040.041 42.0» 




711 
726 


4.80 
8.34 


0.676 


0.12 
1.19 




1 




(8,4, 

/ B ^ 


7) 
m 


442.04-1 8.041 80.04-1 28.0493.040.04l S7.0« 
44g-04-1 8.041 e0.04-128.0493.040.04l 67.0» 




736 


5.54 


0.827 


1.11 














416 


5.P7 


0,0S2 


O.OP 


1 


1 




( 8. S. 2) 


442 04-1 8.041 80.04-1 28.041 02.040.0431 .0* 




609 


6.29 


0.532 


0.94 








> A K S\ 


442.04-1 8.04 1 aQ.Q4.*1gB.04l02.040.047S.O« 




683 


6.40 


0.430 


0.76 








r n B 




AA9 A^ifl Oj.iftO.04^12a.04l02.040.0485.0« 




663 


6.96 


0.668 


1.18 








( 8. s. n 


442.04-1 8.041 80.04-1 28.041 02.040.04l 1 S.O- 


691 


7.52 


1.010 


1.78 








r 8. S. 6) 


442.04-1 8.041 60.04-128,04l02.040.04l42.0» 


720 


5.86 


0;088 


0.16 




1 




18. 5.71 


442.04-1 8.041 80.04- 1 28.041 02.040 .04l57i0« 


735 


7.38 


0.733 


1.30 








r 8. 5. 8) 


AA'i n^Atk A^i An 0^1 98.04.1 02.040.04l67.0« 


748 


6.45 


0.299 


0.83 








(a.e.1) 


II 




430 


6,02 


0.088 


0,12 




1 


2 


1 8. 6. a 


442.04- 1 8.04 1 80.04-1 28.041 1 6.040.0431 .0« 




623 


6.40 


0.291 


0.51 








( 8. 6. 3) 
1 8. 6. 4) 


442.04-1 8.041 80.04-1 28.041 1 6.040.047S.O«_ 
AA7 .04-1 8.041 80.04- 1 28.041 16.040.048S.O* 




667 
677 


6.50 
7.04 


0.668 
0.786 


1.18 
1.39 








( 8. 6. 5> 
( 8. a 6) 


AA9 (u^i ft.Q4.lflQ.O4-l 28.041 1 6.040,041 1 3.0» | 

442.04-1 8.O41 60.04-1 28.041 1 6.O4O.O41 42.0« 


705 
734 


7.62 
6.00 


0.979 
0.050 


1.73 
0.00 


1 


1 




18.6.7) 


442.04-1 8.O41 80.04-1 28.041 1 6.O4O.O4I B7.0- 


T JO 

759 


7.46 
6.58 


0.795 
0.332 


1.40 
0.59 








f 6. 6. 8» 
IB. 7. 1} 


442.04-1 8.041 BO.04-1 kib.U41 1 D.U-WI.V* 1 Of .w» 




442 

635 


4.58 
5.44 


0.117 
0.389 


0.21 
0.69 








( 8. 7. 2) 
( 8. 7. 3) 


442.04-1 8.04 1 80.04-1 28.041 28.040.0431. 0» 
442.04-1 8.041 80.04-1 28.041 28.040.047S.0« 




679 


0.56 


1.020 


1.80 








( 6. 7. 4) 
( 8. 7. 5) 
( 8. 7. 6) 
/ 8. 7. 7) 


442.04-1 8.04180.04-128.04128.040,0±«5^ 
442.04-1 e.04l 80.04-1 28.041 28.040.04l13.0« 
442.04-1 8.04l60.04-128.04l28.Q40.04l42.0« 
442.04-1 e.04l80.04-128.04l28.040.04lS7.0i 


t 
1 
1 


689 
717 
746 
761 
771 


6.24 
6.88 
4.65 
8.69 
5.68 


0.459 
0.987 
0.030 
0.553 
0.516 


0.81 
1.74 
0.05 
0.98 
0.91 


1 


1 




f 8. 7. 8) 
tJ 

( 8. 8. 2) 
( 8. 8. 3) 
( 8, 8, 4) 
1 8. 8. S) 
( 8. 8. 6) 


442.04-18.04l80.04-12a.Q4l28.040.04l87.Oi 

442.04-1 fl 04.1BO.Q4-128.04l34.Q40.0431.0» 
442.04-ie.04l80.04-128.04l34.040.0478.0» 
442.04-1 8.04180.04-1 28 0*1 a4.0^0.048S.O« 
442.04-16.04180.04-128 04l34.040.04l13.0i 
442.04-1 8.041 80.04-1 28-041 34. 040.04 1 42. 0» 


■ 
■ 


448 

641 
688 
695 
723 
782 


6,77 
7.12 
7.25 
7.84 
8.37 
6.72 


0, 120 
0.936 
1.160 
0.979 
1.290 
0.056 


0.21 
1.66 
2.05 
1.73 
2.28 
0.10 




1 


2 


(8,8 

( 8, a 


|71,. 
.8) . 


442.04-16.04180.04-128.041 
442.04-18.04180.04-128.04 


34.040.( 
34.040.C 


41 57.0a 
14167.0- 
1 AVERAGE 


767 
777 
651 


8.16 
7.28 
6.9 


1.180 
0.602 
0,557 
SUB7 


2.08 
1.06 
TOTAL 

VTAL 


5 

55 


12 

97 












less redundant butyrolactone misses 


^20 


^41 


















GRAND TOTAL 


55 


55 


















total compounds 


455 


455 


















1 %HITS 


5T.7 


57.7 
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Table G. 


Soacer. epoxycyclohexenol, and nitrone building blocks used in library synthesis. 










BSff 






Spacer Postlon 1 


1 


SWPCOOON 


2 


Qtvdns 


3 


6-Afnlnocaoroie add 








Eooxvcvclohexenol PosHkm 2 


1 


{+>-eooxvcvc*ohexenol 


2 


f*)-EDOxvcyclohexenol 








Nftrona Position 3 


1 


2-lodot)enzv( nitrone 


2 


3-lodot)enrv( nttrone 


3 


4-lodobenzvl nitrone 
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Table H. 


Alkvnc buildine blocks used in library svnthcsis. 
































fnono terminal alkyne 


417.0 


umol aOcyne 












>i5 tefmlnai aflcyne Qtafldzed) ' 


1042.6 


jmol aflcyne 





























* BB 923 was tested sepsrat^ty in a/t NMR 


scale naction (data nc 


}t Bhomt) 




























Teat 




mgoruL 












BBi 


• 


Chemical Nanw 


atkyne 


MW 


d 


Vendor 


Catalog i 


Sfase 


1 


±1 


Acetaldehvde ethyt prooaravt acetal 




128.17 


0.696 


Aldrteh 


33.482-0 


25 a ' 


2 


±2 


Butv! 1-methvl-2-oroovnv1 ether, tert- 


... m2\ 


126.20 


0.795 


Aldrtch 


38.425-9 


100 mL 


3 


3 


ButvDohenylacetvlene. 4-{t6rt- 




4 CO Art 


0.689 


GFB 


115730 


10 0 


4 


^5.43 


Butvnloxv)tetfahvdfo-2H-oYninfl 2-13- 


■.-.•^M'l 


154.21 


0,964 


Aldrieh 


30.586-3 


6fl 


5 


6 


ChloftM-ethvnvtbenzene. 1- 


5/ ■■■!-' 1 


136.56 


1.000 


Aldrteh 


20.647-4 


10 


6 


8 


Oecadivne. 1.5- 




134.22 


1.000 




126706 


10 a 


7 


10 


Dtetttvnvibenzene, m- 




126.15 


1.000 


CPS 


130100 


50 




















6 


11 


DimethYl-l*butvne. 3,3- 




82.15 


0.667 


Aldrteh 


24.439-2 


5a 


9 


12 


Dimethv(amlno-2-ofoovne. 1- 




83.13 


0.772 


Aldrtch 


14.306-5 


Sg 


10 


13 


Dodecvne. 1- 




1 OO.0 1 


0.778 


Aldrtch 


24.440-6 


5a 


11 


46 


Ethvnvl-1-cvdohexartOl. 1- 






0.967 


Aldrtch 


E5.140-6 


5mL 


12 


47 


ElhvnvM-fluorobenzene. 1- 






1.048 


Aldrtch 


40.433-0 


500 mg 


13 
14 


48 

17 


Ethvnvt-9-lluofenol. 9- 
Elhvnvtcvciohexene. 1- 




206.25 
106.17 


1.000 
0.903 


GF5 
Aldrteh 


143705 
31.657-1 


10 a 
Sa 


15 
16 
17 
1 6 
19 
20 
21 


49 

18 
19 
20 
22 
23 
24 


Elhvnvlcvdooentanol, 1- 
Ethvnvlestradiol 3-methvl ether 
Ethvnvlovrtdine. 2- 
Ethvnyttoluene. 4* 
Hexvne. 1- 
Hexvnenltrile. 5- 
Methvl orooarovl ether 


'6:7^1) 
siSi;^ 

•,\:...v:s>i>,'i 


110.16 
310.44 
103.12 
116.16 
82.15 
93.13 
70,09 


0.962 
1.000 
0.040 
0.916 
0.715 
0.689 
0.830 


AkSrtch 
Aldrieh 

Aldrtch 
Aldrtch 
Aldrtch 
Aldrtch 


13.086-9 
65.587-1 
143907 
20.650-4 
24.442-2 
27,134-9 
17.719-9 


5a 
5a 
1 g 
5 a 
25 mL 
5 g 
10 a 


22 
23 
24 
2B 
26 
27 
28 


25 
• 

26 
27 
28 
29 
30 


MethvH-buten-3-vr^e. 2- 
Methv1-3-butvn-2-ol. 2- 
Methvl-N-orooarav1befttv(am*r*e. N- 
Nonadiyne. f.a- 
Pentvne. 1- 
Phenv*-l-butvne. 4- 
Phenvt-l-proovr>e. 3- 


■:;'."..?i>-i» 


66.10 
84.12 
159.23 
120.20 
66.12 
130.19 
116.16 


0.695 
0.868 
0.944 
0.799 
0.691 
0.926 
0.934 


Aldrtch 
Aldrtch 
Aldrtch 
AUrich 
Aldrteh 

ore 

Aldrtch 


M3.280-1 
12.976-3 
M7.425-3 
16,130-6 
25.656-0 
184701 
37.684-1 


5a 
5 mL 
5a 
10 a 
Sa 
5a 
5a 


29 


31 


Phenvtacetviene 




102.14 


0.930 


Aldrtch 


11.770-6 


25 mL 


30 


37.53 


Proofolaldehvde (fiethyl acetal 




126.17 


0.894 


Aldrtch 


30.360-7 


5a 


31 




SKPOOOON 




127.90 
1 123.65 
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Table L 



Amine building blocks used in library synthesis. 



T»>t 



BB« 



36 



S7 



3S 



39 



40 



41 



42 



43 



44 



45 



4« 



47 



48 



49 



91 



S2 



S3 



54 



55 



56 



57 



58 



59 



61 



Chemical Name 



61 



Isoptnocamphevtamine. 



52 



Isooroovtamtno 



53 



Methoxvbenzvtawlna. 2- 



54 



Methoxvbenzviamlne, 4* 



55 



Methoxvethytemlna, 2' 



56 



Methoxvphen ethvlarTUne. 2* 



67 



Methoxvphenethvlamtna. 3- 



58 



Methoxvphenethvtamtna. 



59 



Methoxvpropvlamtfw. 3- 



60 



Methvtamtne f2.0M In THn 



85 



MethvlbenzvlamlnQ. (RM4->-a- 



61 



Mvrtanylamlne. ('V-ci» 



86 



NaothvOethvl amlna, fSW-W141- 



62 



Napthvtenemethvlamine. 1- 



63 



NItPobenzvtamlne hvdfochtortde. 3-_ 



65 



OcMamlfw 



66 



Phenethvtemlne 



69 



Ptoefonytomina 



70 



Pfooaravl amine 



71 



Tetfahydrofurturvlamine. (RH->- 



72 



Tetrahydfofurtufvlamlne. (SH-*-)- 



73 



TetramethvH .3H}fopanediamtne. 



N.N^2» 



74 



Thtopheneethvlamlne, 2* 



87 



Trtfluofomethoxv)benzyte mine. 4-{ 



60 



88 



TrifludfomethYl)bfln^an^ine. 3A 



76 



Tfvptamlne 



62 



77 



Veratrvtamlne 



63 



SKFOQOON 



2-pvr 



mg Of uL 



aatt 



Alditeh 



req*d 



tXPEA 



■|..<)..; .mJi>:... . 

■•t3>'X. .33.3;...... 

^|.4)lI.■^:^a^^•'.::.. ..■ 

,3..!^.I...;.^2>.=-, . : 

^(.3:-.:..':-:;mJ3:u 



mutt 



Catalog f 



8lza 



153.27 



0.909 



39.166-2 



59.11 



0.694 



10.906-1 



2S mL 



137.18 



1.051 



15.988*3 



137.18 



1.0S0 



Ml. 110-3 



75.11 



0.864 



24.106-7 



SOmL 



151.21 



1.033 



37.359-1 



151.21 



1.038 



27.022-9 



_6_fl 



151.21 



1.033 



18.730-S 



89. t 



0.674 



M2.SO0-7 



25 mL 



500.00 



1.000 



39.S0S-6 



100 mt 



121.18 



0.040 



42.193-1 



SmL 



153.27 



0.915 



18.080-7 



JOji 



171.25 



1.060 



27.745-0 



5a 



157.22 



1.073 



12.703-S 



5g 



188.62 



1.000 



10.166-3 



_5J1 



129.25 



0.782 



O-S80r2 



100 g 



121.18 



0.965 



40.726-7 



100 mL 



151.17 



1.214 



P4.950-3 



25 g 



55.08 



0.803 



P5.090-0 



-Lfl 



101.15 



0.980 



41.293-7 



-Lfl 



101.15 



0.980 



41.294-5 



1 g 



130.24 



0.818 



22.741-2 



25 g 



127.21 



1.087 



42.327-0 



191.15 



1.252 



34.098-7 



J-fl 



175.16 



1.222 



26.349-4 



J-fl 



160.22 



1.000 



19.374-7 



JOJ 



167.21 



1.109 



VI 30-1 



4VEB4GE I T39.95 
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Table X 



Acid building blocks used in library synthesis. 



carboxvtte add 671,77 umol f2 x SO «>) 



Test 



Aldikh 



BBi 



10 



11 



12 



13 



14 



15 



16 



17 



IS 



19 



20 



21 



23 



24 



25 



26 



27 



28 



29 



30 



31 



32 



33 



C«Uloq ♦ 



Acfltto ackj 



60.05 



1.040 



33,862*6 



2S mt 



65 



Acetoxyacette add 



118.09 



1.000 



30.234-1 



Sfl 



Anisic add, m- 



152.15 



1.000 



11,771-4 



25 q 



86 



Benzofurancafboxvtio add. 2- 



162.14 



1.000 



30.727-0 



J-fl 



34 



35 



36 



37 



38 



39 



40 



41 



Benzdcadd 



122.12 



1.000 



24.238-1 



25 g 



Butvndc add, 2- 



64.07 



1.000 



30.366-6 



5 g 



11 



Chloropfoptonte add. 3* 



1.000 



13.269-1 



_Lfl 



87 



Clnnoflne-4-€artx>v)dte add 



1.000 



C8.21S-9 



12 



42 



Cfotofite add 



23.956-9 



50 g 



14 



Cvanobonzdc add. 3* 



15.716-3 



J-fl 



15 



Cvanobenzolc add. 4- 



C8.980-3 



16 



Cvdohexanecafboxvac add 



10.163-4 



17 



CvdopentanecafboxyUc add 



C1 1.200-3 



16 



CvdopentvlacetfQ add 



12.S49-0 



5 g 
5 g 



19 



Cvdooropanecarboxvlte add 



20 



Dihvdro-2.2-dlmethvM-oxo-2H- 



pvran-6-caitx>xvUc add. 3.4- 



21 



Dlhvdro-2-iTiethv1bergote add. 1,4- 



89 



Dlmethvtacfvtic add. 3.3- 



25 



Ferroceneacetic add 



27 



Furanacrytic add, trana-3- 



28 



funic add. 2- 



22 29 



Fufote add. 3- 



31 



Hexadtenote add, 2.4- fSofbte add) 



32 



Isobutyrio add 



33 



Isontootinfai add 



34 



Isovalertc add 



35 



LevutWo add 



36 



Lfcidenic add 



Manthoxvacatic add. (♦>- 



38 



Manthoxyacatte add. (-)- 



39 



Mflthacfvito add 



91 



Methoxv-1-<ndariona-3-acatte add. 5- 



40 



Methoxvacatte add 



41 



Methoxvphanvtacetk) add , (RM*>-a- 



43 



Mathoxvphenvtocatte add. 2- 



44 



Mamoxvphenvtacetlc add. 3- 



45 



Mettioxvphenvtacatte add. 4^ 



46 



Methyl MS.2RW^V<i»-1.Z3,6- 



tetrahvdfophthalaie. 



47 



Methyl glutarata. 



48 



49 



92 



Methv< phthalata. cnono- 



Methvi terephthalata. mono-_ 



Methv1-2-pyrr QlflcflrfaQxv<ic add. 1- 



\'C. ■.■■•fj>7,;o 



166.16 



166.18 



166.18 



184.19 



146.1^ 



180.16 



180.16 



125.13 



1.020 



1.020 



1.015 



1.000 



1.174 



1.000 



1.000 



1.000 



1.000 



1.000 



1.139 



1.000 



1.000 



1.000 



30.035-7 



D1 3.860-6 



33.504-5 



33.638-6 



F2.0S0-S 



16.339-2 



24.010-9 



24.016-8 



1-1.750-8 



12.054-2 



L200-9 



85.601 -0 



44.869-7 



M300-0 



39.537-4 



22.528-2 



19.455- 



24.896-1 



18.065-3 



Ml. 900-7 



Ml. 920-1 



36.728-1 



M4.73S-3 



31.764-0 



32.838-3 



1S.314M 



500 mg 



-Lfl 



SO g 



50 mL 



-L9 



5 vnL 



SO g 



5g 



5 mL 



joja 



SmL 



1 g 



so g 



1 



25 g 



Sg 



Sq 
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Table J. 



Tart 



Acid building blocks used in library synthesis. 



Aldrtcti 



BBt 



Chemtcal Hurm 



43 



53 



Methvtened!oxv)ohflnvtac ette add. 3,4-< 



44 



54 



Memv«ndole'2-cartx>xv«c add. V 



45 



55 Niootlnte add 



46 



60 Nofbomaneacetic add. 2* 



47 



62 



Qx<M-ohenvl'3-oxa2dldln flacetic add. (SH»>*2- 



46 



63 



Oxotrtevdof2^.1 .0(2.6)lheDtane-7-cafb oKVllc add. 



49 



64 



Phenvtaoetic add 



50 



67 



51 



68 



52 



69 



53 



94 



54 



±75 



55 



±76 



56 



95 



57 



60 



58 



81 



59 



96 



60 



97 



61 



98 



62 



84 



63 



anthS- 



PkidtnhBadd 



Proptonteadd 



Pvrazinecafboxvflc add. 2*_ 



Pvridvnacrvlki add. tfana-3-(3- 



TetfahvdrO'2-(ufdo add 



Tetrahydfo-a-furoto add 



Thtenv<)acfVl!e add. 3-12- 



TMophenecatboxyflc add. 2* 



Thiophenecafboxvtte add. 3- 



Trifluorxwn-tduic add, a.a.a- 



TriftuofOKMotuic add.. a.a.a- 



Triftuofo-p-totute add. aAa-_ 



Vlnvtecetic add 



SKIPCOOON 



add 



MW 



Catalog • 



Stee 



180.16 



1.000 



32.967-3 



175.19 



1.000 



13.415-S 



1.000 



N785^) 



1.065 



12.726-4 



39.134-4 



32,285-7 



JJ 
So 

1 Q 

1 g 



J-fl 



190,12 



190.12 



190.12 



86.09 



AVERAGE \ 133.32 \ 143.07 



P4.280-0 



40.290-7 



100 mt 



P5,610-0 



25 Q 



P6.620-3 



34.151-7 



33.995-4 



1.000 



13.058-3 



5 q 

So 
5a 



1.000 



T3.260-3 



25 g 



1.000 



24.776-6 



5 g 



1.000 



18.634-4 



1.000 



19.686-6 



5g 



1.000 



19.689-4 



5g 



1.013 



13.471-6 



25 g 
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c 

CQ 



IBBBiiiiBilBBBBB^iQ 

BPr;-- ■• ^■:ri:s;:::1iv:.-^:.iir:r 



CM 



O 
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Appendix B: Iscxjuinuclidine Based Syntheses 
Experimental Secdoa 

^IaIaS^ Gca1un7. n add.aon to sanded poljahyiaxc glycol spacer, the «m was 
Charged vritt a pk todcavable linker dement. Qeavage f compounds 60m «oUd phase at anr 
Jtcp of Jynthau wai carried out by placing rain in a minimal amount of acetonitrile Mowed bv 
«po.ure CO UV (300nm??) for approximately Ihr. All nracrion, ^ carried o« « room ^ 
temperature unle» odierwise noted 

rJLo I«ni«tinamidc. Ig T^tagd r«in (0.24 mmol/g) w« placed in a lOmL reacaon band 
1 a'Jf''"^i° rwdj in d,y CH2CI2. Isonicoiinoyi dJoride hydrodiloride wa5 added 
LI 5ea) and the rcsulcmg suspension mixed wdL Freshly distilled 

diisopropylethykmine was ^ added (0.641ml, 15eq) resulting in dissolution of any 
. remauung insoluble aad dilonde. The reaction was shaken and aUowcd to proceed for 
nwS?V • i '"^ °^ fcaciants and washed wdl with CHzQa. THF. and 

u ruti 3 cimes. The rem was given a final wash wiifa trimcthylocthofonnate (TMOF) followed 
^anhy<bous TOF and dried mider a nicrogen stream. iH NMR: 5 8.77 (dd.y= 4.46. 1.68 Hz, 
2H) 7.65 (dd.y- 4.42. 1.72. 2H). 6.08(d.y- 107 Hz. 2H); >3C NMR: 5 167.22. 150 73 
140.43. 121.07: IR (NaQ plate): 3327.6. 3059.4. 1682.1. 16223 cm-l. 

V° k !^ 1*11^ ^-FT- j^,"^ T^"* ^"2Cl2 in a lOmL reaction 

A H • AJl)^^«''"ty»"n ^ added (1.86ml, 25cq) and the rejulring soludon shaken 

^J^'^ii Tf. ^¥ » O'C. Teoc-a (oimethylsaylethoxycaibonyl ddoride) was then 
T« «lded {l.OSmL, 25eq). the reaction barrd vented, and shaken for 6 hours, warming 
to room temperature after the fiist hour. The reaction vessd was dien drained and 
the resm washed with alternating solutions of anhydrous hexane and CHjCi^ (10 times) to 
rernow aU residud dn. Subsequent washci wen: earned out usbg CHiQa . THF DMF MeCN 
and iPrOH (3x). The find wad. of TMOF foUowed by THF dJed the t^in^iA tl!^',!^^' 
under N2. The produa generated in this step is vulneiablc to UV-induccd photorearrangcmenr, 

, / pertain to desired product ody. »H NMR: 8 6.50, 6.78 (d. 15 5H»^ 

6.22 (m). 5.55 - 5.55 (m). 5.09. 5.01. 4.95 (m). 4.45. 4.40 (m), 2.35 (dm). 1.05 (m). 0.05. 
HPLC ret (rcretse phase): 2.488tnin. MS: M* « 309. 

Ig tain (approx. 0.24 mmol/g) w« pUced dry into a 20mL screw top glass 
vid. Anhydrous toluene (8mL) was then added, and the solution shaken to 
J disperse the resin unifocmly. 3 cq maldc anhydride (70mg) were dissolved in a 
minimd amount of anhydrous acetonitrile. and added to the :s.!-\r.. T]« ••-i.tl 
threads were scded with tdfoa tape, die nacrion heated to fiO'C for'l2hr, and 

the vessd shaken wdl every 3 hours. The resin was filtered jnto a fritted 
reaaxon vosd and die glass vid washed widj 01202 to remove any adherent beads. The resin 
was washed 3x wiA CH2a2 . THF. DMF. MeCN. and iPrOH. TMOF and THF solutions 
were used to dry die resin, whidi was stored under N2. ^H NMR: 5 7.1 5. 7.05 (d) 6 3 1 5 79 
(m). 5.49. 5.37 (t). 5. 17 - 5.05 (m). 4.26 (m). 3.91. 3.31 (dd). 3.21. 3.1 1 . 2.59. 2 49 i 86 (m) 
1.69. 1.35. 1.05 (m). 0.07. HPLC ret. (revene phase): 2.224fTiin. MS: M- - 407. 
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Ig rain (approx. 0.24 nunol/g) was pUcrd dry inco a 20mL jcrcw cop glass 
T««^C viaL Anhydrous toliteac (Sml^ was then zdicd, and the solution shaken to 

fffijL^^^ disperse the resin unifbnnly, 5 eq bcmTlamine (0.13 ImL) was then added 
Jj^O^T w resin. The vial threads were scaled with tcllon tape, Ac reaction 

jT'^^^^^hcaccd to 80®C for 12hr, and the vessel shalcen well every 3 hours« The resin 
° was filtered into a &incd reacoon vessel and che gta« vial washed with 
CHaCii w remove any adherent beads. The rcsw was washed 3x with CH2a2 , THF, DMF, 
MeCN, and iPrOH. TMOF and THF solutions were used co dry che resin, which was scored 
under Ni- HPLC rec (reverse phase): 2,545rmn- MS: ♦ Na - 5 1 8 

Ig resin (approx. 0.24 mmol/g) was swelled with CH2Ci2 in a lOmL 
reaction vessel. The resin was drained and CH2CI2 suffidezu to cover the 
resin added. Approximately 2inL TFA was added, the reaction vessel 
shaken, and vented. Shaking was coacinued for lOmin, after which the 
solution was drained, and the TFA aeacmenc repeated for ISmin. The resin 
was drained, fresh CH2CI2 added, and approximately ImL DEPEA 
(diisopropylcthylamine) added to ncutralbc any residual TFA The resin was washed with 
CH2a2 , THF, DMF, McCN. and iPrOH (3 dmes). TMOF and THF solutions wcic used to 
dry the resin, which wrs stored under N2. NMR 6 7.35 (m), 7,13 (d), 6.80 (d), 6 05 (m) 
5.75 (m). 5.65 (m). 5.03 (m). 4.7 - 4.4 (m), 4,45 (d), 3.6 (d), 3-25 (dd), 3.11 (td). 3.08 (dd), ' 
2.80 (m). 1.90 (m), 1,79 (dm). 137 (m), HPLC ret (rcvcne phase): 1.808min. MS: M* - 352 

Ig resin (approx 0^4 mmol/g) was swelled with 7mL CH2Q2 in ^ lOmL 
— ***"Sr^ reaction vessel. 25 cq/Hodobcnaylmuonc (1.82g) was added and the 





(40cq. 

l.7mL) wd che reaction mbccure shaken u -20"C for 6hr. Subsequeac 
washing was performed 3x wich CH2CI2 , THF, DMF, MeCN. and iPrOH. TMOF and THF 
solurioiu were used eo dry the resin, which was then stored under N2. NMR: 5 7.91 (d), 7 5^ 
(d). 7.30 (m). 7.02 (t). 6.53 (dd). 5.75 (dd). 5.09 W. 4.60 (t). 4.47 (d). 4.07 (t). 3.81, 3.76 (m). * 
3.65 (d), 3.4 - 3.3 (m). 3.14, 1.95 (m). 1.78. HPLC ret (reverse phase); 2.182min. MS: M* « 
639. 
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Methyl (4R).2.(t-butyl)0-(l,3)-oxatoUdme-4.carboxylate (Diciw Se^^ 
and Johannes D. Aebi, Teterahtdron Utters, VoL 25. No. 24. pp 2545-2548) To a 100 
mL round-boaoined flask equipped with stir bar and Dean Staric trap and purged with N, 
was added D-serine methyl ester hydrochloride (6Jg, 40 rarool. leq) followed by n- 
pcntane (50 niL). Pivaldchydc (8.8 mL. 80 mmoL 2eq) was added to the mixnire followed 
by iriethylamine (6.1 mL, 44 mmol, 1.1 eq). The mixane was heated to reflux for 16h with 
removal of water. The mixmre was cooled to 23'C filtered, washed with ether (50 mL) 
and concentrated to an oil which was used widioui funhcr purification in the next step. 

Methyl (2S,4R)-2-(t-butyI)-3-chlorocarbonyI-(l,3)-oxa2oridine-4- 
carboxylate. Jaques Streith. Amaud Boiron, Thicny Sifferlen, Christiane Strehler. 
Theophilc Tschamber Tetrahedron Utters . Vol. 35. No. 23. pp. 3927-3930). To a stirred 
solution of oxazoiidine (7-02g, 37.5 mmol. 1 eq) in CHiCl, (141ml) al -15'C was added a 
1.93M solution of phosgene in toluene (29 mL, 56 mmol, 1.5 eq) dropwise. Tiiexhyl 
amine (6.7 mL. 48 mmol, 1.3 eq) was added dropwise and the reaction was allowed to 
warm to 23'C. After 2h N, was bubled through the reaction mixture in order to remove 
excess phosgene. The solvents were evaporated and the residue was slurried with AcOEt/ 
cyclohexane (3:7) and the mixmre was filtered. The filtrate was concentrated and purified 
by flash chromatography (rf= ). Reciystallisarion frompcntane yielded Methyl (2S,4R)-2- 
(t-butyl)-3-chlorocarbonyl-(l,3)-oxa2olidine-4-caiboxylate (7.9g. 85%). m.p.= 78'C. 

NMR (400 MHz, CDCb): 5 5.17 (s. IH, O-H). 4.89 (dd, IH, J= 7.9, 4.8. C4-H). 4.39 
(dd. IH, J= 8.8, 4.5. C5-Hj). 4.22 (dd. IH, J= 8.8. 8.1. C5-H,). 3.81 (s. 3H. 
COjCHj). 0.97 (s, 9H, C(CH^,). 



Methyl (4S)-2-(t.butyl)-3-(l,3)-oxa2olidin«-4-carboxylate. (Dieter Seebach and 
Johannes D. Aebi, Teterahedron Utters, Vol 25, No. 24. pp 2545-2548) To a 100 mL 
round-bonomcd flask equipped with stir bar and Dean Stark trap and purged with N, was 
added L-serine methyl ester hydrochloride (62g. 40 mmol, leq) foUowcd by n-pcntane 
(50 mL). Pivaldehyde (8.8 mL. 80 mrnoU 2cq) was added to the mixmre foUowed by 
trieihylamine (6.1 mL. 44 mmol, 1.1 eq). The mixmre was heated to reflux for 16h with 
removal of water. The mixture was cooled to 23"C. filtered, washed with ether (50 mL) 
and concentrated to an oil which was used without funhcr purification in the next step. 
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Theophflc Tschairibcr tetrahedron Letters , Vol 35, No. 23. pp. 3927-39^). To a soma 
soSoof oxazoUdine (7.02g. 37 J mmoU 1 eq) ni CHjO, (Wind) ai -IS'C was added a 
r93M soluSoaof phosgei^ ki toluene (29 oL. 56 minoU^ eq) dxopwise. Tnc^l 
i^ne (6.7 mL. 48^ninll. 1.3 eq) was added drcpwise and the Xfo^r^v^ 
warm to 23^Aftcr 2h N, was bublcd through the r^on mixture m oid^ ^ remow 
excess phosgene. The solvents were evapontfed and Ae residue was slurried widi AcOEt^ 
SSSS^) and the mixture was fiHaed. Tte fiitraie was conantrated and pi^^ 
by Hash chromatography (rf= ). Rccxystallisaiion &om peatane yielded Methyl (2R,4S)-2- 
(i-butyl)-3-chlorocaibonyl-(1.3)^xazolidmc-4<arboxylate(7.9g. 85%), m.p.= 78«C. iH- 
NMR (400 MH2, CDQs): 8 5.17 (s. IH, Q-H). 4.89 (dd, IH. J= 7.9. 4.8. C4.H). 4.39 
(dd, IH. J- 8.8, 4.5, CS-Hj). 4.22 (dd, la 1= 8.8. 8.1. C5.HJ, 3.81 (s. 3H, 
COXHj), 0.97 (s. 9H, QCTH,),). 




Isonlcotinamide.3-AminoO.(2'.nitrophenyl)-2a-dimethylproponylcaiboxamide- 
Teniagel resin (200 mg. 0.27 mcq/g. 54 junol, 1 cq) was placed in a PD-10 column. 
Isonicotinoylchloridc hydrochloride (48 mg. 270 fimol, 5 cq), disttlied CH,a, (2.4 mL). 
and DIPEA (141 Jil. 8 10 ^tnol. 15 eq) were added »«5«tqaejce. After Ih^c r^^ 
washed 3 X DMF. 3 x IPA, 3 x DMF. 3x30,, 3 x DMF. ^ ^ CH,CN. 3 x THF. 3 x 

CH,CL to yield ^^'^^^^^^^^^Z^i^^-c to Kaiser ninhydrin tesL 
t^6tX^S^'^^tl'lTS^ SScodnamide. as^yeUow oU. IR (NaCl) 3175. 

1684, 1554. 1506, 1412, 612 cm'. m-NMR (500 MH2, ObCN): 58 70 Or tn, 2H). 

7.65 (dd. J « 4.4. 1.7, 2H). EI-MS (Direct) nt/z (rel mt): 122 (Nl]. 100). 106 (33). 



1' 



5k 




3- 

H, 



i^f.thvi (tM I'R 4«s^-3'-r2.allYM-carboxamide-l,2.dihydro-l-pryidInyI] 
ci^bonyl.^!^t^b^^;^yl' ^ Isonicotinamide resin (80 
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mg, 0.27 mcq/g, 2L6 fimol. Icq) was placed in anew PD-IO coiunm along with methyl 
(2R,4S)-2Kt-butyl)0<hlorocarbonyHU)-oxazoUdinc-4-ca^ (54 mg. 216 Jimol, 

10 cq), Nal (65 mg, 432 \imol 20 eq) and toluene (800 The mixture was agitated by 
360* rotation for 5 days during which time the xcan changed colors from tan to burgundy* 
the resin was filtered and washed with toluene 10 x 1 mL, resuspended in toluene (900 
pL\ cooled to O^^C and treated with allyltributyldn (860 fil, 2.8 nunol, 130 eq). The 
mixture was agitated by 360** rotadon for 1 day. The resin washed with hexanes 50 x 1 mL, 
CHjClj 50 X 1 mL. 




Ho 



Methyl (2S,2'S, 4'R)-3*.[2.allyl-4-carboxamidc.l,2.dihydro-l.pryidinyn- 
carbonyl-2'-t-butyl-(l,3)-oxazoline-4-carboxyIate. Isonicotinamide resin (80 

mg, 0.27 meq/g, 21.6 jimol. Icq) was placed in a new PD-IO column along with methyl 

(2S,4R)-2-(t-bucyl).3-chlorocarbonyK13)-oxa2olidine-4<arboxylate (54 mg, 216 jimol, 

10 eq), Nal (65 mg, 432 ^unol, 20 cq) and toluene (800 pi). The mixnire was agitated by 
360** rotation for 5 days during which lime the resin changed colors from tan to burgundy, 
the resin was filtered and washed with toluene 10 x 1 mL, resuspended in toluene (900 
pL), cooled to 0*C and treated with allyltiibutyltin (360 jil, 2.8 mmol 130 cq). The 
inixmre was agitated by 360* roution for 1 day. The resin washed with hexanes 50 x 1 mL, 
CHjajSOxlmL. 

Solution Phase Studies 



MeOsC 




NHBu 

r 

T 
He 

Methyl (2R,2'R, 4'S)-3NI2-allyI'4*butylcarboxamide-l,2.dihydrO'l. 
pryidinyl].carbonyI-2'-t-butyl-(l,3)-oxa2oline.4.carboxylate. To a flame dried 
5 mL round-bottomed flask equipped with stir bar and purged with N, was added N-butyl 
isonicoUnamide (50 mg, 280jimol, Icq), Methyl aR.^)-2-(i-butyl)-3-chlorocarbonyl. 
( 1 ,3)-oxa2olidine-4-carboxylatc (70 mg, 280 pmol. I cq), Nal (84 mg. 560 ^mol, 2 cq) 
and toluene (1.2 mL). The flask was capped with a glass-stopper, sealed with parafilm and 
stirred for 5 days. The flask was then fined with a nitrogen inlet and cooled to 0*C. 
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Allyltributyltin (86(il, 308 lunoU 1.1 cq) was added and the flask was allowed to wann to 
23'C widi stirring ovemite. The mixture was filtered, concentrated and purified by column 
chromatography (SiOj, 10% MeOH/CHOj) to ajffotd 109 mg, 90% of Methyl (2IU'R. 
4'S^3*-[2-aUyl-4-batylcaiboxanude-1.2-Klihydro-l-ptyidinyilcaibonyl-2'-t-4^ 

oxazoline-4-carfaoxylaie. ^H-NMR (400 MHz, CDQa): 6.99 (d, IH, Js 7.6, C5-H), 6.17 
(d. IH. J» 6Z C6-H), 5.8 (m, IH, Cr'-H), 5.72 (t, IH, NH). 5.67 (dd, IH, Ja 7.6. 
1.7. C3-H), 5.43 (s, IH, C2'.H), 5.05 (m, IH, O-.H,), 5.01 (brs, IH, a".HJ. 4.74 
(dd. IH, J= . 6.3. G4'.H). 436 (d. IH, J= 8.8, CS'-H.). 4.09 (d, IH. J= 6.03. CS'-H,), 
3.79 (tn, IH, C2.H). 3.75 ($, 3H, CO,CH^ 3J2 (m. 2H, NHCH,). 2.4-2,3 (m. 2H. 
Cr'-H), 1.4-1.2 (m. 4H. (CH,),). 0.97 (s. 9H. C2'-t-Bu). 0.96 (t, 3H, CH,). 
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What we claim is: 

1 . A method for generating one or more isolated complex compounds reminiscent of natural 
products comprising: 

providing one or more template structures; 

synthesizing one or more diversifiable scaffold structures containing reactive moieties 
and at least one stereocenter in one or more synthetic steps from said one or more template 
structures; and 

diversifying said one or more scaflfold structures at one or more of said reactive moieties 
with one or more reagents or a skip codon, to generate one or more isolated complex compounds 
reminiscent of natural products. 

2. The method of claim I, whwein said one or more isolated complex compounds comprises 
a library of isolated complex compounds containing at least 1,000,000 library members. 

3. The method of claim 1, wherein said one or more isolated complex compounds comprises 
a library of isolated complex compounds containing at least 2,000,000 library members. * 

4. The method of claim I , wherein said one or more diversifiable scaffold stmctures each 
contain at least four stereocenters and at least four diversifiable functionalities. 

5. The method of claim 1 , wherein providing said one or more template structures 
comprises synthesizing said one or more template structures in four steps or fewer and wherein 
said one or more diversifiable scaffold structures contain at least four stereocenters and at least 
four diversifiable functionalities. 

6. The method of claim 1, further comprising attaching said one or more template structures 
to a solid support unit prior to the step of synthesizing said one or more diversifiable scaffold 
structures. 
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7. The method of claim 1 , wherein providing said one or more template structures 
comprises synthesizing each of said one or more template stmctmes directly on solid support 
units. 



8. 



A method for generating a novel ortho-nitrobenzyl photolabUe linker comprising: 
(a) providing an imine having the following structure: 




wherein R is a protecting group; and 

(b) forming an amino ester by the addition of the imine to the Uthium enolate of 
methyl isobutyrate to generate a novel ortho-nitrobenzyl photolabile linker having the following 



structure: 




R3O ^<r NHR2 
Me Me 



wherein Rj is selected from the group consisting of protecting group, spacer, isolated complex 
compound reminiscent of natural products, biomolecule, polymer and hydrogen; and Rj is a solid 
support unit 

9. A method for generating a novel ortho-nitrobenzyl photolabile linker comprising: 
(a) providing an imine having the following structure: 
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wherein R is a protecting group; 

(b) foming an amino ester by addition of the imine to the lithium enolate of methyl 
isobutyrate to generate a compound having the following structure: 




wherein Rj is selected from the group consisting of protecting group, spacer, complex compound 
reminiscent of natural products, biomolecule. polymer and hydrogen; R, is a soUd support unit; 



and 



(c) saponifying the methyl ester to generate an acid which is subsequently reacted 
with an amine or amine containing moiety to generate a novel ortho-nitrobenzyl photolabile 
linker having the following structure: 
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wherein R, is selected from the group consisting of protecting group, spacer, complex compound 
reminiscent of natural products, biomolecule, polymer and hydrogen; and X is a solid support 
unit. 



10. The method of claim 9, further comprising reaction of said amino ester with a solid 
support to generate a novel solid support bound ortho-nitrobcnzyl photolabile linker. 

11. A method for generating one or more isolated complex compounds reminiscent of natural 
products comprising: 

(a) synthesizing one or more expoxyol templates having the following structure: 




wherein R,-R, each independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl. acylamino, acyloxy, alkoxycaibonyU alkoxy, alkylatyl, hydroxyalkyl, 
thioalkyl. acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl. halogen, cyano, sulfhydryl. 
carbamoyl, nitro, trifluoiomcthyl, any fimctionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substitucnts 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio. lower alkoxy, 
lower alkylthio. lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(b) reacting one or more nitrone caiboxylic acids with said one or more expoxyof 
templates to yield one or more diversifiable tetracyclic scaffolds having the following structure: 
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wherein Rj-R, independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoallcyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaiyl, hydroxyalkyl, 
thioalkyU acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, aikynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocyclc is substituted with 1-5 substituents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(c) diversifying said one or more tetracyclic scaffold structures at one or more of said 
reactive moieties with one or more reagaits or a skip codon, to generate one or more complex 
compounds reminiscent of natural products. 

12. The method of claim 1 1 , wherein synthesizing said epoxyol template comprises: 
providing (-)-shikimic acid; 

reaction of shikimic acid with DEAD and triphenylphosphine to yield an epoxide; 
reaction of said epoxide with benzoic acid, triphenylphosphine and DEAD to yield the 
benzoate ester; 

reaction of said benzoate ester with lithium hydroxide to yield one enantiomer of a 
carboxylic acid epoxyol template. 

13. The method of claim 1 1, wherein synthesizing said epoxyol template comprises: 
providing (-)-shikimic acid; 

reaction of shikimic acid with acet xybutyrylbromide; 
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epoxidation with NaOCHj and subsequent Payne rearrangement; 

1 reaction of said epoxide with lithium hydroxide to yield one enantiomer of a carboxylic 

2 acid epoxyol template. 
3 

4 1 4. The method of claim 1 1 , further comprising attachment of said epoxyol template to the 

5 solid support unit. 
6 

7 15. A method for generating a library of isolated complex compounds reminiscent of natural 

8 products comprising: 

9 (a) providing a collection of solid supports; 

10 (b) reacting said collection of solid supports with one or more spacers and one or more 

1 1 skip codons to generate distinct solid support units; 

12 (c) reacting each of said distmct solid support units with enantiomers of an epoxyol 

13 template to generate distinct solid support bound epoxyol templates; 

1^ (d) reacting each of said solid support bound epoxyol templates with one or more 

15 nitrones to generate tetracyclic templates; 

16 (e) reacting each of said tetracyclic templates with one or more of a particular class of 

17 reagents and optionally one or more skip codons; and 

18 (f) repeating step (e) for different classes of reagents until a desired library of natural 

19 product-like compounds is obtained 
20 

21 16. The method of claim 1 5, wherein each of said tetracyclic templates is reacted sequentially 

22 with one or more terminal alkynes and optionally one or more skip codons; one or more amines 

23 and optionally one or more skip codons; and one or more acids and optionally one or more skip 

24 codons to generate a library of niatural product-like compounds. 
25 

26 17. The method of claim 15 or 16, wherein each of said terminal alkynes is selected from the 

27 group consisting of acetaldehyde ethyl propargyl acetal, tert-butyl l-methyl-2-propynyl ether, 4- 

28 (tert-butyl) phenylacetylene, tert-butyldimethylsilyl acetylene, 2-(3-butynloxy)tetrahydro-2H- 

29 pyran, l-chloro-4-ethynylbenzene, 1,4-decadiyne (50% in hexane), 1,5-decadiync, 3- 

30 dibutylamino- 1 -propyne, m-diethynylbenzene, 3,3-dimethyl- 1 -butyne, 1 -dimethylamino-2- 

3 1 propyne, 1-dodecyne, ethyl ethynyl ether (50% in hexanes), ethynyl p-tolyl sulfone, l-ethynyl-4- 

32 fluorobenzene, 1-ethynylcyclohexene, ethynylestradiol 3-methyl ether, 2-ethynylpyridine, 4- 
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ethynyltoluene, 1,5-hexadiyne (50% in hexane), 1-hexyne, 5-hexynenitrile, methyl propargyl 

1 ether, 2-methyM-buten-3-yne, methyl-N-propargylbenzylamine, 1,8-nonadiyne, 1-pentyne, 4- 

2 phenyl-l-butyne, 3-phenyM-propyne, phenylacetylene, propargyl ether, propargyn-lH- 

3 benzotriazole, N-(propargyloxy)phthalimidc, N-propargylphthalimidc, 

4 propargyltriphenylphosphonium bromide, proiolaldehyde diethyl acetal, tetrahydro-2-(2- 

5 propynyIoxy)-2H-pyran, triethylsilylacetylene, tripropargylamine, 2-(3-butynIoxy)tetrahydro- 

6 2H-pyran, 3,5-dimethyl-l-hexyn-3-ol, l,l-diphenyl-2-propyn-l-ol, l-ethynyl-l-cyclohexanol,,l- 

7 ethynyM-fluorobenzene, 9-ethynyl-9-fluorenol, 1-ethynylcyclopentanol, 1-heptyne, 3-methyM- 

8 pentyn-3-oI, 2-phenyl-3-butyn-2-ol, and propiolaldehyde diethyl acetal. 
9 

10 18. The method of claim 15 or 16, wherein each of said amines is selected from the group 

1 1 consisting of allylamine, 2-amino-l-propene-l,l,3-tricarbonitrile, 3-amino-lH-isoindole 

12 hydrochloride, 3-amino-5-methyIisoxazole, aminoacetaldehyde diethyl acetal, 

13 aminoacetaldehyde dimethyl acetal, aminoacetonitrile bisulfate, 4-(2- 

14 aminoethyl)ben2enesulfonamide, 4-(2-aminoethyl)morpholine, 2-(2-aminomethyl)pyridine, l-(2- 

15 aminoethyl)pyirolidine, 2-aminoindan hydroxchloride, (RH-)- 1 -aminoindan, (SH+)- 1 - 

16 aminoindan, 2-(aminomethyl)- 1 5-crown-5, 4-(aminomethyl)benzenesulfonamide hydrochloride, 

17 (aminomethyl)cyclopropane, 2-pyrenemethylamine hydrochloride, 3-(aminomethyl)pyridine, 4- 

18 (aminomethyl)pyridine, 3-aminopropiomtrile fumarate, l-(3-aminopTopyl)-2-pyrrolidinone, l-(3- 

19 aminopn)pyl)iniidazole, 3-aminopropyltrimethoxysilane, (RH"^)-3-aminoquinuclidine 

20 dihydrochloride, (SH*)*3-aminoquinuclidine dihydrochloride, ammonia (0.5 M in dioxane), 

21 benzylamine, S-benzylcysteamine hydrochloride, (R)-(+)-bomylamine, butylamine, 

22 cyclobutylan:iine, cyclohexanemethylamine, cyclohexylamine, cyclopentylamine, 

23 cyclopropylamine, (R)-(+)-cycloscrine, 3-(diethoxymethylsilyl)propylamine, 3,4- 

24 dimcthoxyphcnethylamine, 4-(dimethylamino)ben2ylamine dihydrochloride, 3- 

25 dimethylaminopropylamine, N,N-<iimethylcthylencdiamine, ethylamine (2.0 M in THF), 1- 

26 ethylpropylamine, 2-fluoroethylamine hydrochloride, 4-fluorophcnethylamine, fiirfiuylamine, 

27 geranylamine, 3-fluorobenzylamine, (IR, 2R, 3R, 5SH-)-isopinocampheylaminc, (IS, 2S, 3S, 

28 5R)-(+)-isopinocampheylamine, isopropylamine, 2-methoxybenzyIaniinc, 4- 

29 methoxybenzylamine, 2-methoxyethylamine, 2-methoxyphcnethylamine, 3- 

30 methoxyphenethylamine, 4-raethoxyphcnethylaminc, 3-methoxypropylaminc, methylamine 

3 1 (2.0M in THF), (-)-cis-myrtanyIamine, 1-napthylcncmethylamine, 3-nitrobenzylamine 

32 hy<irochloride, 4-nitrophenethylamine hydrochloride, octylamine, phenethylaminc, trans- 
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2phenylcyclopropylamine hydrochloride, 2-phenylglycinomtrile hydrochloride, pipeionylamine, 
propargyl amine, (R)K-)-tetrahydrofurfurylainine, (S)-(+)-tetrahydrofWurylamine, N,N,2,2- 
tetramethyH,3-propanediamine, 2-thiopheneethylamine, 2^,2-trifluoroethylainme, tryptamine, 
veratrylamme, 2.(2.aminoethyl)pyridine, 3-(aminomethyl)pyridine, (R)-(-)-sec-butylamine, (S)- 
(+)-sec-butylamine, (RH-)-l-cyclohexylethylamine, (S)-<+)-l-cyclohexylethylamine, 
isoamylaminc, (R>(+)-a-methylben2ylamme, (S)-(-)-l-(l.napthyl)ethylanime, 4- 
(trifluoromethyoxy)ben2ylamme, and 3-(trifluoromethyl)benzylainine. 

19. The method of claim 15 or 16, wherein each of said sixty two acids is selected from the 
group consisting of acetic acid, 4-acetoxybenzoic acid, acetylsalicyclic acid, acrylic acid, m- 
anisic acid, o-anisic acid, p-anisic acid, benzoic acid, 2-butynoic acid, (3- 
carboxypropyl)trimethylammonium chloride, 3-chloropropionic acid, crotonic acid, cyanoacetic 
acid, 3-cyanoben2oic acid, 4-cyanobenzoic acid, cyclohexanecarboxylic acid, 
cyclopentanecarboxylic acid, cyclopentylacetic acid, cyclopropanecarboxylic acid, 3,4-dihydio- 
2,2-dimethyl-4-oxy-2H-pyran-6-carboxylic acid, l,4-dihydro-2-methylbenzoic acid, 3-^ 
dimethylaminobenzoic acid, 4-dimethylaniinoben2oic acid, N,N-dimethylglycine, 
ferroceneacetic acid, formic acid, trans-3-fnninacrylic acid, 2-furoic acid, 3-fiiroic acid, 
fiirylacrylic acid, 2,4-hexadienoic acid (Sorbic acid), isobutyric acid, isonicotinic acid, isovaleric 
acid, levxilinic acid, linolenic acid, (+)-menthoxyacetic acid, (-)-menthoxyacetic acid, 
methacrylic acid, methoxyacetic acid, (R)-(-)-a-methoxyphenylacetic acid, (SH+)-a- 
methoxyphenylacetic acid, 2-methoxyphenylacetic acid, 3-methoxyphcnylacetic acid, 4- 
methoxyphenylacetic acid, 1-methyl (IS, 2RH+)-cis-l,2,3,6-tetrahydrophthalate, mono-methyl 
glutarate, mono-methyl phthalate, mono-methyl terephthalate, [lR-(l-a, 2b, 3a)]-(+).3-methyl-2- 
(nitromethyl>5-oxocyclopentaneacetic acid, 4-(3-methyl-5-oxo-2-pyrazolin-l-yl)ben2oic acid, 6- 
methylchromone-2-carboxylic acid, 3,4-(methyIenedioxy)phenylacetic acid, l-methylindole-2- 
carboxylic acid, nicotinic acid, 5-nitro-2-furoic acid, 4-nitrobenzoic acid, 4-nitrophenyIacetic 
acid, 3-nitropropionic acid, 2-norbomaneacetic acid, orotic acid monohydrate, (S)-(+)-2-oxo-4- 
phenyl-3-oxazolidineacetic acid, anti-3-oxotricyclo[2.2.1.0(2,6)]heptane-7-carboxylic acid, 
phenylacetic acid, phenylpropiolic acid, phthalylsulfathiazole, picolinic acid, propionic acid, 2- 
pyrazinecarboxylic acid, 2-pyridylacetic acid hydrochloride, 3-pyridylacetic acid hydrochloride, 
4-pyridylacetic acid hydrochloride, (2-pyrimidylthio)acctic acid, pyruvic acid, tetrahydrD-2- 
furoic acid, tetrahydro-3-furoic acid, thioctic acid, 2-thiophcneacetic acid, 3-thiopheneacetic 
acid, 2-thiophenecarboxylic acid, 3-thiophenecarboxylic acid, 2-thiopheneglyoxylic acid, (a,a,a- 
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trinuoro-p-tolyl)acetic acid, vinylacetic acid, acetoxyacetic acid, 2-ben2ofurancaiboxylic acid, 
cinnoline-4-carboxylic acid, 3,5-diido-4-pyridone-l -acetic acid, 3,3-dimethylaciyUc acid, 
ferrocenecarboxylic acid, 5-methoxy-l-indanone-3-acetic acid, l-methyl.2-pynDlecarboxylic 
acid, 3-oxo-l.indancarboxylic acid, trans-3-(3-pyridyl)acryIic acid, 3-(2-thienyl)acrylic acid, 
a,a,a-trifluoro-m-toluic acid, a,a,a-trifluoro-o-toluic acid, and a,a,a-trifluoiD-p-toluic acid. 

20. A method for generating one or more isolated complex compounds reminiscent of natural 



wherein Rj-R^ independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycaibonyl. alkoxy, alkylaryl. hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aiyloxy, aiylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substimted with 1-5 substituents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(b) reacting one or more ortho acetates with said one or more epoxyol templates to 
yield one or more diversifiable scaffolds having the following structure: 



products comprising: 



(a) synthesizing one or more epoxyol templates haying the following structure: 
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wherein R,-Rg independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino. acyloxy, alkoxycarbonyl, alkoxy, alkylaiyl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio. aryloxy, aiylalkoxy, alkynyl, halogen, cyano. sulfhydryl, 
caibamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substituents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, bcnzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer. 

(c) diversifying said one or more scaffold structures at said one or more reactive 
moieties with one or more reagents or a skip codon to generate one or more isolated complex 
compounds reminiscent of natural products. 

2 1 . The method of claim 20, further comprising reaction with one or more palladium 
allylation catalysts and one or more nucleophiles after reaction with said one or more brtho 
acetates to yield one or more diversifiable scaffolds having the following structure: 




Re y 



Rs OH 
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wherein R,.Rg is selected ftom the group consisting of hydrogen, any linear or branched alkyl, 
alkenyl, aminoalkyl, acylamino, acyioxy, alkoxycaibonyl, alkoxy, allcylaryl, hydioxyalkyl, 
thioalkyl, acyl, amin , hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said substituted heterocycle is preferably substituted with 
1-5 substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, 
lower alkoxy, lower alkylthio, lower aikylamino, nitro, phenoxy, and benzyloxy; X is selected 
from the group consisting of, any of the above, a solid support, a biomolecule and polymer, and 
Y is a nucleophiles selected from the group consisting of amine, phenol, maleonate, thiol, 
carboxylic acid, and azide. 

22. The method of claim 2 1 , further comprising reaction with one or more nitrones after 
reaction with said one or more palladium catalysts to generate one or more diversifiable scaffolds 
having the following structure: 




wherein Rt*R|] is selected fit>m the group consisting of, hydrogen, any linear or branched alkyl, 
alkenyl, aminoalkyl, acylamino, acyioxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle, wherein said substituted heterocycle is preferably substituted with 
1-5 substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, 
lower alkoxy, lower alkylthio, lower aikylamino, nitro, phenoxy, and benzyloxy; and X is any of 
the above, a solid support unit, a biomolecule or polymer. 
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23. The method of claim 20, 21, or 22, wherein synthesizing said epoxyol template 

1 comprises: 

2 providing (-)-shikimic acid; 

3 reacting shikimic acid with DEAD and triphenylphosphine to yield an epoxide; 

4 reacting said epoxide with benzoic acid, triphenylphosphine and DEAD to yield the 

5 benzoate ester; 

6 reaction of said benzoate ester with lithium hydroxide to yield a carboxyUc acid epoxyol 

7 template. 
8 

9 24. The method of claim 20, 2 1 , or 22, further comprising attachment of said one or more 

10 epoxyol templates to a solid support prior to the step of synthesizing said one or more 

11 diversifiable scaffold structures. 

12 . 

13 25. A method for generating one or more isolated complex compoimds reminiscent of natural 

14 products comprising: 

15 (a) synthesizing one or more epoxyol templates having the following structure: 

16 Re 

p 1 / 



17 wherein Rt-Rs independently comprises any linear or branched, substituted or unsubstituted 

18 alkyl, alkenyl, an:iinoalkyl, acylamino, acyloxy, alkoxycaibonyl, alkoxy, alkylaryl, hydroxyalkyl, 

19 thioalkyU acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 

20 carbamoyl, nitre, trifluoromethyl, any functionality incorporating phosphorous, and substituted 

21 or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substituents 

22 selected &om the group consisting of'lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 

23 lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 

24 above, hydrogen, a solid support unit, a biomolecule or a polymer. 
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(b) reacting said one or more epoxyol templates with one or more acylating agents, 
tosyl azide, and a catalyst capable of effecting cyclopropanation to yield one or more scaffolds 
having the following structure: 




wherein Rj-R^ independently comprises any linear or branched alkyl, alkenyl, linear or branched 
aminoalkyl, linear or branched acylamino, linear or branched acyloxy, linear or branched 
alkoxycarbonyl, linear or branched alkoxy, linear or branched alkylaryl, linear or branched 
hydroxyalkyl, linear or branched thioaUcyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, 
hydrogen, alkynyl, halogen, cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, and substituted 
or unsubstituted heterocyclyl wherein said heterocycle is substituted with 1-5 substituents 
selected ftom the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy, and any derivative incorporating 
phosphorous; and wherein X is any of the above, a solid support, or any biomolecule or polymer. 

(c) diversifying said one or more solid su{^rt bound scaffold structures at one or 
more of said reactive moieties with one or more reagents or a skip codon, to generate one or 
more isolated complex compounds reminiscent of natural products. 

26. The method of claim 25, wherein synthesizing said epoxyol template comprises: 
providing (-)-shikimic acid; 

reacting shikimic acid with DEAD and triphenylphosphine to yield an epoxide; 
reaction of said epoxide with benzoic acid, triphenylphosphine and DEAD to yield the 
benzoate ester. 
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reaction of said benzoate ester with lithium hydroxide to yield a carboxylic acid epoxyol 
template. 

27. The method of claim 25, further comprising attachment of each of said one or more 
epoxyol templates to one or more solid support units prior to the step of synthesizing said one or 
more diversifiable scaffold structures. 

28. A method for generating one or more isolated complex compoimds reminiscent of natural 
products comprising: 

(a) providing one or more isonicotinamide templates; 

(b) reacting said one or more isonicotinamide templates with one or more 
nucleophilic acylation reagents, dienophiles and amines to yield one or more diversifiable 
isoquinuciidine scaffolds having the following structure: 




wherein R^l^ independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substituents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is NR, wherein R 
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includes, but is not limited to any substituted or unsubstituted alkyl or aryl moiety, CHj, O or S; 
Y is hydrogen, solid support unit, a polymer or a biomolecule, and Z is hydrogen or indole. 

(c) diversifying said one or more scaffold structures at one or more of said reactive 
moieties with one or more reagents or a skip codon, to generate one or more isolated complex 
compounds reminiscent of natural products. 

29. The method of claim 28, further comprising reacting said one or more isoquinuclidine 
scaffolds with one or more nitrones to generate one or more diversifiable polycyclic alkaloid 
scaffold structures having the following structure: 




wherein Rio-R|3 is hydrogen, any linear or branched alkyU alkenyl, aminoalkyl, acylaniino, 
acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, 
aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any 
functionality incorporating phosphorous, and substituted or unsubstituted heterocycle, wherein 
said substituted heterocycle is preferably substituted with 1-5 substituents selected from the 
group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, lower 
alkylamino, nitro, phenoxy, and benzyloxy; X includes, but is not Umited to NR, wherein R 
includes, but is not limited to, any substituted or unsubstituted alkyl or aryl moiety, CH^, O, or S; 
and Y includes, but is not limited to» hydrogen, a solid support unit, a polymer or biomolecule. 
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30. The method of claim 28 or 29, further comprising attachment of each of said one or more 
template structures to a solid support unit prior to the step of synthesizing said one or more 
diversifiable scaffold structures. 

31. The method of claim 28 or 29, wherein synthesizing said one or more isonicotinamide 
template structures comprises synthesizing said one or more template structures directly on a 
soUd support unit 

32. The method of claim 31, wherein synthesis of said isonicotinamide template structure 
directly on a solid support unit comprises: 

providing nitrobenzylsulfonyl chloride; 

reacting said sulfonyl chloride with a solid support unit to generate a solid support bound 
sulfonamide; 

reacting said solid siq)port bound sulfonamide with a substituted alcohol, 
triphenylphosphine or tributylphosphine and DEAD or TMAD (N, N', N**, N'"- 
tetramethylazodicaiboxamide) to generate a solid support bound sulfonamide containing a 
diversity position; 

reacting said solid support bound sulfonamide with thiophenylate, wherein the counterion 
is selected from the group consisting of sodium, potassium, cesium, and anune bases, and 
wherein said amine base is selected from the group consisting of DBU, MTBD, DIPEA and 
triethylamine; 

reacting said diversifiable support bound moiety with isonicotinoyl chloride to yield an 
isonicotinamide derivative containing a diversity position. 

33. A method for generating one or more isolated complex compounds reminiscent of natural 
products comprising: 

(a) providing one or more isonicotinamide templates; 

(b) reacting said one or more isonicotinamide templates with one or more 
nucleophilic acylation reagents, dienophiles and amines to yield one or more diversifiable 
isoquinuclidine scaffolds having the following structure: 
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1 wherein R, -R^ each independently comprises any linear or branched, substituted or unsubstituted 

2 alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkyiaryl, hydroxyalkyl, 

3 thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 

4 carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 

5 or imsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substituents 

6 selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 

7 lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; wherein Y is a hydrogen, solid 

8 support unit, a polymer or a biomolecule; and Z is a hydrogen or indole; and 

9 (c) diversifying said one or more scaffold structures at one or more of said reactive 

10 moieties with one or more reagents or a skip codon, to generate one or more isolated complex 

1 1 compoimds reminiscent of natural products. 
12 

13 34. The method of claim 33, further comprising reacting said one or more isoquinuclidine 

14 scaffolds with one or more nitrones to generate one or more diversifiable polycyclic alkaloid 

15 scaffold structures having the following structure: 
16 
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35. The method of claim 33 or 34, further comprising attachment of each of said one or more 
template structures to a solid support unit prior to the step of synthesizing said one or more 
diversifiable scaffold structures. 

3fa, The method of claim 33 or 34, wherein synthesizing an isonicotinamide template 
structure comprises synthesizing said template structure directly on a solid support unit. 

37. The method of claim 36, wherein synthesis of said isonicotinamide template strtxcture 
directly on a solid support unit comprises: 

providing nitrobenzylsulfonyl chloride; 

reacting said sulfonyl chloride with a solid support unit to generate a solid support bound 
sulfonamide; 

reacting said solid support bound sulfonamide with a substituted alcohol, 
triphenylphosphine or tributylphosphine and DEAD or TMAD to generate a solid support bound 
sulfonamide containing a diversity position; 

reacting said solid support bound sulfonamide with thiophenylate; 

reacting said diversifiable support bound moiety with isonicotinoyl chloride to yield an 
isonicotinamide derivative containing a diversity position. 

38. A method for generating one or more isolated complex compounds reminiscent of natural 
products comprising: 

providing one or more isonicotinamide templates; 

reacting said one or more isonicotinamide templates with bromoacetophenone, 
triethylamine, and a double bond containing electron withdrawing group to yield one or more 
diversifiable piperidine scaffolds having the following structure: 
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X 
I 




1 wherein Ri-Ru each independently comprise hydrogen, any linear or branched alkyl, alkenyl, 

2 aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, thioalkyl, 

3 acyU amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, carbamoyl, 

4 nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted or 

5 unsubstituted hetcrocycle, wherein said substituted heterocycle is preferably substituted with 1-5 

6 substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower 

7 alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, and benzyloxy; X is any of the above, 

8 a solid support, a biomolecule or a polymer, and Z is NR, wherein R is any substituted or 

9 unsubstituted alkyl or aryi moiety, CHj, O or S. 

10 diversifying said one or more piperdine scaffold structures at one or more of said reactive 

1 1 moieties with one or more reagents or a skip codon, to generate one or more isolated complex 

12 compounds reminiscent of natural products. 
13 

14 39. The method of claim 38, fiother comprising attachmmt of each of said one or more 

15 template structures to a solid support unit prior to the step of synthesizing said one or more 

16 diversifiable sca£fold structures. 
17 

1 8 40. The method of claim 38, wherein synthesizing one or more isonicotinamide template 

19 structures comprises synthesizing said one or more template structures directly on a solid support 

20 unit. 
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41 . The method of claim 38, wherein said method of synthesizing an isonicotinamide 
template directly on a solid support unit comprises: 

providing nitrobenzenesulfonylchloride; 

reacting said sulfonylchloride with a solid support unit to generate a solid support bound 
sulfonamide; 

reacting said solid support bound sulfonamide with a substituted alcohol, 
triphenylphosphine or tributylphosphine, and DEAD or TMAD to generate a solid support bound 
sulfonamide containing a diversity position; 

reacting said solid support bound sulfonamide with thiophenylatc; 

reacting said diversifiable support bdund moiety with isonicotinoyl chloride to yield an 
isonicotinamide derivative containing a diversity position. 

42. A method for generating one or more isolated complex compounds reminiscent of natural 
products comprising: 

providing one or more isonicotinamide templates; 

reacting said one or more isonicotinamide templates with bromoacetophenone, 
triethylamine, and a double bond containing election withdrawing group to yield one or more 
diversifiable piperidinc scaffolds having the following structure: 



wherein Rj-Rn each independently include hydrogen, any linear or branched alkyl, alkenyl, 
aminoalkyi, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, thioalkyU 



X 
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acyl, amino, hydroxy, thio, aiyloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, carbamoyl, 
nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted or 
unsubstituted heterocycle wherein said substituted heterocycle is preferably substituted with 1-5 
substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower 
alkoxy, lower alkylthio, lower aUcylamino, nitro. phenoxy, and benzyloxy; and X is any of the 
above, a solid support, a biomolecule or polymer; and 

diversifying said one or more piperdine scaffold structures at one or more of said reactive 
moieties with one or more reagents or a skip codon, to generate one or more isolated complex 
compounds reminiscent of natural products. 

43. The method of claim 42, fiirther comprising attachment of each of said one or more 
template structures to a solid support unit prior to the step of synthesizing said one or more 
diversifiable scafifold structures. 

44. The method of claim 42, wherein providing said one or more isonicotinamide templates 
comprises synthesizing said template structure directly on a solid support uixit 

45. The method of claim 44, wherein said method of providing a solid support bound 
isonicotinanodde template comprises: 

providing nitrobenzenesulfonylchloride; 

reacting said sulfonylchloride with a solid support unit to generate a solid support bound 
sulfonamide; 

reacting said solid support bound sulfonamide with a substituted alcohol, 
triphenylphosphine or tributylphosphine, and DEAD or TMAD to generate a solid support bound 
sulfonamide containing a diversity position; 

reacting said solid siqiport bound sulfonamide with thiophenoxide, wherein the 
counterion is selected from the groiq) consisting of sodium, potassium, cesium, and amine bases, 
and wherein said amine bases are selected torn the group consisting of DBU, MTBD, DIPEA, 
and triefliylamine; and 

reacting said diversifiable support bound moiety with isonicotinoyl chloride to yield an 
isonicotinamide derivative containing a diversity position. 
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46. A library of templates for use in the development of complex compounds reminiscent of 
natural products comprising the structure: 




wherein R,-R7 each independently comprises any linear or branched, substituted or 
unsubstituted alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, 
hydroxyalkyl, thibalkyl, acyl, aihino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, 
cyano, suifliydiyl, carbamoyl, nitre, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted hetcrocycle wherein said hetcrocyclc is substituted 
with 1-5 substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phcnoxy, benzyloxy; and wherein X 
is any of the above, hydrogen, a solid support unit, a biomolecule or a polymer. 

47. A library of isolated complex compounds reminiscent of natural products comprising the 
following structure: 
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wherein R,-!^ each independently comprises any linear or branched, substituted or unsubstituted 
alkyi, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, aiylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substitucnts 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer. 

48. The library of claim 47 produced by the method coniprising: 

(a) synthesizing one or more expoxyol templates having the following structure: 




wherein R1-R7 each independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substituents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(b) reacting one or more nitrone caiboxylic acids with said one or more expoxyo) 
templates to yield one or more diversifiable tetracyclic scaffolds having the following structure: 
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wherein R,-R, independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydioxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, aiylalkoxy, alkynyl, halogen, cyano, sulfhydiyl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substituoits 
selected from the groiq) Consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylfliio, lower alkylamino, nitro, phoioxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(c) diversifying said one or more tetracyclic scaffold structures at one or more of said 
reactive moieties with one or more reagents or a skip codon, to genoate one or more complex 
conqxjunds reminiscent of natural products. 

49. An isolated natural product-like compound comprising the following structure: 
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wherein RrR9 each mdependently comprises any linear or branched, substituted or unsubstitutcd 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substituents 
selected from the group consisting of lower alkyl, halo,, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer. 

50. The composition of claim 49, wherein X comprises a solid support unit. 

51. A library of isolated complex compo\mds reminiscent of natural products comprising the 
following structure: 




wherein R]-R|4 each independently comprises any linear or branched, substituted or 
unsubstituted alkyU alkenyU aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogoi, 
cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said heterocycle is substituted 
with 1-5 substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X 
is any of the above, hydrogen, a solid support unit, a biomolecule or a polymer. 
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52. The library of claim 5 1 produced by the process comprising: 

(a) synthesizing one or more expoxyol templates having the following structure: 




wherein Rt-R? each independently comprises any linear or branched, substituted or unsubstituted 
allcyl, alkenyl, aminoalkyU acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydiyl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substituents 
selected fiom the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(b) reacting one or more nitrone carboxylic acids with said one or more expoxyol 
templates to yield one or more diversifiable tetracyclic scaffolds having the following structure: 




wherein Ri-R^ independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycartx>nyl, alkoxy, alkylaryl, hydroxyalkyl, 
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thioalkyl, acyl, amino, hydroxy, thio, aiyloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydiyl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substihited with 1-5 substituents 
selected fiom the group consisting of lower alkyl, halo, hydroxyj amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(c) diversifying said one or more tetracyclic scaffold stiiictures at one or more of said 
reactive moieties with one or more reagents or a skip codon, to generate one or more complex 
compounds reminiscent of natural products. 

53. A natural product-like compound comprising the following structure: 




wherein R|-R|4 each independently comprises any linear or branched, substituted or 
unsubstituted alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, 
cyano, sulfhydiyl, carbamoyl, nitro, tiifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said heterocycle is substituted 
with 1-5 substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X 
is any of the above, hydrogen, a solid support unit, a biomolecule or a polymer. 

54. The compound of claim 53, wherein X is a solid support unit. 
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55. A library of isolated complex compounds reminiscent of natural products comprising the 
1 following structure: 
2 



3 




4 wherein Ri-Rn each independently comprises any linear or branched, substituted or 

5 imsubstituted alkyU alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyU alkoxy, alkylaryl, 

6 hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, 

7 cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any fimctionality incorporating 

8 phosphorous, and substituted or imsubstituted heterocycle wherein said heterocycle is substituted 

9 with 1-5 substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, 

10 thio, lower alkoxy, Iowct alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X 

11 is any of the above, hydrogen, a solid support unit, a biomolecule or a polymer, 
12 

13 56. The library ofclaim 55 produced by the process comprising: 

14 (a) synthesizing one or more expoxyol templates having the following structure: 
15 



16 
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wherein RpR? each independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycaibonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalk xy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphoroiis, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-S substituents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lowct alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer; 

(b) reacting one or more nitrone caiboxylic acids with said one or more expoxyol 
templates to yield one or more diversifiable tetracyclic scaffolds having the following structure: 




wherein R,-R9 independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfcydryl, 
carbamoyl, nitro, tiifluorom^yU any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle whotin said heterocycle is substituted with 1-S substituents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support imit, a biomolecule or a polymer, 

(c) diversifying said one or more tetracyclic scaffold structures at one or more of said 
reactive moieties with one or more reagents or a skip codon, to generate one or more complex 
compounds reminiscent of natural products. 
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57. A natural product-like compound comprising the following structure: 




wherein Ri-Rn each independently comprises any linear or branched, substituted or 
unsubstituted alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarijonyl, alkoxy, alkylaryl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, 
cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said heterocycle is substituted 
with 1-5 substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X 
is any of the above, hydrogen, a solid support unit, a biomolecule or a polymer. 

58. The compound of claim 57, wherein X comprises a solid support unit 

59. A library of isolated complex compounds reminiscent of natural products comprising the 
following structure: 




Re Rs 
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wherein Rj-Rn each independently comprises any linear or branched, substituted or 
unsubstituted alkyl, alkenyl, aminoalkyl, acylanxino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, 
cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said heterocycle is substituted 
with 1-5 substitucnts selected &om the group consisting of lower alkyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, behzyloxy; and wherein X 
is any of the above, hydrogen, a solid support imit, a biomolecule or a polymer. 

60. The library of claim 59 produced by the process comprising: 

(a) synthesizing one or more expoxyol templates having the following structure: 



wherein R1-R7 each independently comprises any linear or branched, substituted or unsubstituted 
aUcyl, alkenyl, aminoalkyU acylamino, acyloxy, alkoxycaibonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl. amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substituents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support imit, a biomolecule or a polymer, 

(b) reacting one or more nitrone carfooxylic acids with said one or more expoxyol 
templates to yield one or more diversifiable tetracyclic scaffolds having the following structure: 




170 



wo 00/06525 



PCT/US99/16753 




R5 



wherein R^R^ independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aniincalkyU acylamino, acyloxy, alkoxycaibonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-S substitusits 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(c) diversifying said one or more tetracyclic scaffold structures at one or more of said 
reactive moieties with one or more reagents or a skip codon, to generate one or more complex 
compounds reminiscent of natural products. 

61. A natural product-like compound comprising the following structure: 




Re R5 
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wherein R|-Ri, each independently comprises any linear or branched, substituted or 
unsubstituted alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, 
cyano, sulfhydryl, carbamoyl, nitre, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said heterocycle is substituted 
with 1-5 substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X 
is any of the above, hydrog^ a solid support unit, a biomolecule or a polymer. 

62. The compound of claim 6 1 , wherein X comprises a solid support unit. 

63, A Ubrary isolated complex compounds reminiscent of natural products comprising the 
following structure: 




wherein R|-R|] each independently comprises any linear or branched, substituted or 
unsubstituted alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, 
cyano, sulfliydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said heterocycle is substituted 
with 1-S substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X 
is any of the above, hydrogen, a solid support unit, a biomolecule or a polymer. 
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64. The library of claim 63 produced by the process comprising: 

(a) synthesizing one or more expoxyol templates having the following structure: 




wherein RpR? each independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkoiyl, aminoalkyU acylamino, acyloxy, aDcoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfiiydiyl, 
carbamoyl, nitre, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-S substituents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(b) reacting one or more nitrone caiboxylic acids with said one or more expoxyol 
templates to yield one or more diversifiable tetracyclic scaffolds having the following structure: 




wherein R,-R9 independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
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thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substitucnts 
selected fix)m the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(c) diversifying said one or more tetracyclic scaffold structures at one or more of said 
reactive moieties with one or more reagents or a skip codon, to generate one or more complex 
compounds reminiscent of natural products. 

65. A natural product-like compound comprising the foUowing structure: 



wherein Rt-R| , each independently comprises any linear or branched, substituted or 
unsubstituted alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaiyl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, 
cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said heterocycle is substituted 
with 1-5 substituents selected fiom the group consisting of lower alkyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X 
is any of the above, hydrogen, a solid support unit, a biomolecule or a polymer. 

66. The compound of claim 65, wherein X comprises a solid support unit 
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67. A library of isolated complex compounds reminiscent of natural products comprising the 
following structure: 




Re Rs 



wherein R,-R|3 each independently comprises any linear or branched, substituted or 
unsubstituted alkyU alkenyl, aminoallcyl, acylamino, acyloxy, alkoxycaibonyl, alkoxy, alkylazyU 
hydioxyaligrl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogei, 
cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substimted or unsubstituted heterocycle wherein said hetoocycle is substituted 
with 1-5 substitumts selected ftom the group consisting of lower aDcyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X 
is any of the above, hydrogen, a solid siq)poit unit, a biomolecule or a polymer. 

68. The library of claim 67 produced by the process comprising: 

(a) synthesizing one or more expoxyol templates having the following structure: 
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wherein Rj-R? each independently comprises any linear or branched, substituted or unsubstituted 
aikyU aikcnyl, aminoaUcyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaiyl, hydroxyalkyl, 
thioalkyU acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl. halogen, cyano, suifhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-S substituents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer; 

(b) reacting one or more nitrone carboxylic acids with said one or more expoxyol 
templates to yield one or more diversifiable tetracyclic scaffolds having the following structure: 




wherein RfR^ independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycaibonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfliydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or uns\ibstituted heterocycle wherein said heterocycle is substituted with 1*5 sub^tuents 
selected fiom the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkyMuo, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(c) diversifying said one or more tetracyclic scaffold structures at one or more of said 
reactive moieties with one or more reagents or a skip codon, to genmte one or more complex 
compounds reminiscent of natural products. 



176 



wo 00A)6525 



PCT/US99/16753 



69. A natural product-like compound comprising the following structure: 



0 




R9O 



R7O' 




R2 

X 



wherein R1-R13 each indqjendently comprises any linear or branched, substitutecf or 



unsubstituted alkyl, alkenyU aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, 
hydroxyalkyU thioalkyU acyl, amino, hydroxy, thio, aryloxy, arylalkoxy^ alkynyl, halogen, 
cyano, sulihydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said heterocycle is substituted 
with 1 -S substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lowo* alkylamino, nitro, phenoxy, benzyloxy; and wherein X 
is any of the above, hydrogen, a solid support unit, a biomolecule or a polymer. 

70. The compound of claim 69, wherein X comprises a solid support unit 

71 . A library of isolated complex compounds reminiscent of natural products comprising the 
following structure: 
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wherein R|-R,3 each independently comprises any linear or branched, substituted or 
unsubstituted alkyl alkenyl aminoaikyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, 
hydroxyalkyl, thioallcyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl halogen, 
cyano, sulfliydryl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said hetcrocycle is substituted 
with 1-5. substitutents selected from the group consisting of lower alkyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X 
is any of the above, hydrogen, a solid support unit, a biomolecule or a polymer. 

72. The library of claim 71 produced by the process comprising: 

(a) synthesizing one or more expoxyol templates having the following structure: 




wherein R)-R7 each independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyU aminoaikyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaiyl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfliydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said hetexocyce is substituted with 1-5 substitutents 
selected from the group consistiiig of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio. tower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(b) reacting one or more nitrone carboxylic acids with said one or more expoxyol 
templates to yield one or more divmifiable tetracyclic scaffolds having the following structure: 
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wherein R1-R9 independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyU aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyU 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating pho^horous, and substituted 
or unsubstituted hetoocycle wherein said heterocycle is substituted with 1-S substitutents 
selected from the gfoup consisting of lower alkyl, halo; hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid si^yport unit, a biomolecule or a polymer; 

(c) diversifying said one or more tetracyclic sca£fold structures at one or more of said 
reactive moieties witii one or more reagents or a skip codon, to generate one or more complex 
compounds reminiscent of natural prodiicts. 

73. A natural product-like compound comprising the following structure: 
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wherein R,-R|3 each independently comprises any linear or teanchcd, substituted or 
unsubstituted alkyU alkenyl, aminoalkyl, acylamino, acyloxy, aikoxycaibonyl alkoxy, alkylaiyl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aiyloxy, arylalkoxy, alkynyl, halogen, 
cyano, sulfhydiyl, carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said heterocycle is substituted 
with 1-5 substitutents selected from the group consisting of lower alkyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenQxy, benzyloxy; and wherein X 
is any of the above, hydrogen, a solid support unit, a biomolecule or a polymw. 

74. The compound of claim 73, wherein X comprises a solid support unit 

75. A library of natural product-like compoimds having the following structure: 



wherein Ri-R|3 each independently comprises any linear or branched, substituted or 
unsubstituted aDcyl, alkenyl, aminoalkyU acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaxyl, 
hydroxyalkyl, thioalkyl, acyU amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyU halogen, 
cyano, sulfhydryU carbamoyl, nitro, trifluoromethyl, any functionality incorporating 
phosphorous^ and substituted or unsubstituted heterocycle wherein said heterocycle is substituted 
with 1-5 substitutents selected from the group consisting of lower aDcyU halo, hydroxy, amino, 
thio, lower alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X 
is any of the above, hydrogen, a solid support unit, a biomolecule or a polymer. 

76. The library of claim 75 produced by the process comprising: 

(a) synthesizing one or more expoxyol templates having the following structure: 
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1 wherein R1-R7 each independently comprises any linear or branched, substituted or unsubstituted 

2 alkyl, alkenyl, aminoalkyU acylamino, acyloxy, alkoxycaibonyl, aDcoxy, alkylaryl, hydroxyalkyU 

3 thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 

4 carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 

5 or unsubstituted heterocycle wherein said heterocyce is substituted with 1-S substitutents 

6 selected Scorn the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 

7 lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and whoein X is any of the 

8 above, hydrogen, a solid support unit, a biomolecule or a polymer; 

9 (b) reacting one or more nitrone carboxylic acids with said one or more expoxyol 
10 templates to yield one or more diversifiable tetracyclic sca£folds having the following structure: 
11 



12 




R5 



13 wherein R,-R,indepaidently comprises any linear or branched, substituted or unsubstituted 

14 alkyl, alkenyl, aminoalkyl. acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaiyl, hydroxyalkyl, 

15 thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 

16 carbamoyl, nitro, trifluoromethyl, any functionaUty incorporating phosphorous, and substituted 

17 or unsubstituted heterocycle wherein said heterocycle is substituted with 1 -5 substitutents 
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selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower aUcylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(c) diversifying said one or more tetracyclic scaffold structures at one or more of said 
reactive moieties with one or more reagents or a skip codon, to generate one or more complex 
compoxmds reminiscent of natural products. 

77. A natural product-like compound comprising the following structure: 




wherein R1-R13 each independently comprises any linear or branched, substituted or 
unsubstituted aUcyl, alkenyl, aminoaDcyl, acylamino, acyloxy, alkoxycaii)onyl, alkoxy, alkylaiyl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyU halogen, 
cyano, sulfhydryl, carbamoyl, nitxo, trifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubsdtuted heterocycle wherein said heterocycle is substituted 
with 1-5 substitutents selected from the group consisting of lower aQcyl, halo, hydroxy, amino, 
thio, lower alkoxy, lower alkyldiid, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X 
is any of the above, hydrogen, a solid support unit, a biomolecule or a polymer. 

78. The compound of claim 77, wherein X comprises a solid support unit 

79. A library isolated complex compounds reminiscent of natural products having the 
following structure: 
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1 wherein R1-R7 each independently comprises any linear or branched, substituted or unsubstituted 

. 2 alkyl, alkenyl, aminoalkyU acylamino* acyloxy, alkoxycaibonyU alkoxy, alkylaryl, hydioxyalkyl, 

3 thioalkyl, acyl, amino, hydroxy, thio, aiyloxy, aiylalkoxy, alkynyl, halogen, cyano, suifliydiyl, 

4 carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 

5 or unsubstituted hetmcycle wherein said hcterocycly is substituted with 1-S substitutents 

6 selected fix)m the group consisting of lower alkyl» halo, hydroxy, amino, thio, lower alkoxy, 

7 lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; wherein X is NR, wherein R 

8 inlcudes but is not limited to any substituted or unsubstitued alkyl or aryl moiety, CH2, 0, or S; 

9 Y is hydrogen, a solid support unit, a polymer or biomolecule; and Z is hydrogen or indole. 
10 

1 1 80. The library of claim 79 produced by the process comprising: 

12 (a) providing one or more isonicotinamide templates; 

13 (b) reacting said one or more isonicotinamide templates with one or more 

14 nucleophilic acylation reagents, dieaophiles and amines to yield one or more diversifiable 

15 isoquinuclidine sca£folds having the following structure: 
16 



17 
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wherein R|-R^ independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl. aminoaikyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocyclc is substituted with 1-5 substitutents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, Iowa* alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, bcnzyloxy; and wherein X is NR, wherein R 
includes, but is not linMted to any substituted or unsubstituted alkyl or aryl moiety, CHj, O or S; 
Y is hydrogen, solid support unit, a polymer or a biomolecule, and Z is hydrogen or indole. 

(c) diversifying said one or more sca£fold structures at one or more of said reactive 
moieties with one or more reagents or a skip codon, to generate one or more isolated complex 
compounds reminiscent of natural products. 

81. A natural producMike compound comprising the following structure: 



wherein Ri-R, each independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoaikyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycly is substituted with 1-5 substitutents 
selected from the group consisting of lower alkyi, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; wherein X is NR, wherein R 




0 
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inlcudes but is not limited to any substituted or unsubstitued aDcyl or aryl moiety, CHj, O, or S; 
Y is hydrogen, a solid support unit, a polymer or biomolecule; and Z is hydrogen or indole. 



82. The compound of claim 81 , wherein X comprises a solid support unit 

83. A library of isolated complex compounds reminiscent of natural products having the 
following structure: 



wherein R1-R7 each independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyU aminoalkyU acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, aUcynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or xmsubstituted heterocycle wherein said heterocycly is substituted with 1-S substitutents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; wherein Y is hydrogen, a solid 
s\q)poit unit, a polymer or biomolecule; and Z is hydrogen or indole. 

84. The library of claim 83 produced by the process comprising: 

(a) providing one or more isonicotinamide templates; 

(b) reacting said one or more isonicotinamide templates with one or more 
nucleophilic acylation reagents, dienophiles and amines to yield one or more diversifiable 
isoquinuclidine scaffolds having the following structure: 
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16 



wherein R1-R7 each independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycaibonyl, alkoxy, aDcylaryl, hydroxyaUcyl, 
thioalkyU acyl, amino, hydroxy, thio, aryloxy, aiylalkoxy, alkynyl, halogen, cyano, sulfliydiyl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phoq)horous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted witfi 1>S substitutents 
selected from the groiq) consisting of lower alkyl, halo, hydroxy, amino. Mo, lower alkoxy, 
lower alkyltfaio, lower allQ'lamino, nitro, phenoxy, benzyloxy; wherein Y is a hydrogen, solid 
support unit, a polymo* or a biomolecule; and Z is a hydrogen or indole; and 

(c) diversifying said one or more scaffold structures at one or more of said reactive 
moieties with one or more reagents or a skip codon, to generate one or more isolated complex 
compounds reminiscent of natural products. 

85 . A natural product-like compound comprising the following structure: 
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wherein R,-Ily each independently comprises any linear or branched, substituted r unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaiyl, hydroxyalkyl, 
thioalkyU acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryU 
carbamoyl, nitro, trifluorometbyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycly is substituted with 1-5 substitutcnts 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; whmin Y is hydrogen, a solid 
support unit, a polymer or biomolecule; and Z is hydrogen or indole. 

86. The compound of claim 85, wherein X comprises a solid support unit 

87. An isolated library of coiiq>lex compounds reminiscent of neural products having the 
following structure: 




wherein RpRis each independently comprises any linear or branched, substituted or 
unsubstituted alkyl, alkenyU aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, 
hydroxyalkyU thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen^ 
cyano, sulfhydryl, carbamoyl, nitro, trifluorometbyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said heterocycle is substituted 
with 1-5 substitutcnts selected from the group cofasisting of lower alkyl, hal , hydroxy, amino, 
thio, lower alk xy, lower alkylthi , lower alkylamino, nitro, phenoxy, benzyloxy, wherein X is 
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NR, wherein R is any substituted or unsubstituted alkyl or aryl moiety, CH^, S or O; and Y is a 

1 solid support unit or hydrogen. 
2 

3 88. The hl)rary of claim 87 produced by the process comprising: 

4 (a) providing one or more isonicotinamide templates; 

5 (b) reacting said one or more isonicotinamide templates with one or more 

6 nucleophilic acylation reagents, dienophiles and amines to yield one or more diversifiable 

7 isoquinuclidine sca£folds having the following structure: 
8 



9 




10 

1 1 wherein R1-R7 independently comprises any linear or branched, substituted or unsubstituted 

12 alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycaxbonyl, alkoxy, alkylaryl, hydroxyaOcyl, 

13 thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 

14 carbamoyl, nitro, trifluoromethyU any functionality incorporating phosphorous, and substituted 

15 or unsubstituted heterocycle wherein said heterocycle is substituted with 1*5 substitutents 

16 selected from the groiq) consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 

1 7 lower alkylthio, lower alkylamino, nitro, phenoxy, benzy loxy ; and wherein X is NR, wherein R 

18 includes, but is not limited to any substituted or unsubstituted alkyl or aryl moiety, CHj, O or S; 

19 Y is hydrogen^ solid support unit, a polymer or a biomolecule, and Z is hydrogen or indole; 

20 (c) reacting said one or more isoquinuclidine scaffolds with one or more nitrones to 

2 1 generate one or moro diversifiable polycyclic alkaloid scaffold structures having the following 

22 structure: 
23 
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0 



(d) diversifying said one or more scaffold structures at one or more of said reactive 
moieties with one or more reagents or a skip codon, to generate one or more isolated complex 
compounds reminiscent of natural products. 

89. A natural product-like compound comprising the following structure: 




wherein RpRis each independently comprises any linear or branched, substituted or 
unsubstituted alkyl, alkenyl, aminoaDcyU acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaiyl, 
hydroxyalkyl, thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen* 
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cyano, sulfhydryl, carbamoyl, nitro, tiifluoromethyl, any functionality incorporating 
phosphorous, and substituted or unsubstituted heterocycle wherein said h^erocycle is substituted 
with 1-5 substitutents selected from the group consisting of lower alkyl, hal , hydroxy, amino, 
thio, lower alk xy, lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; wherein X is 
NR, wherein R is any substituted or unsubstituted alkyl or aiyl moiety, CHj, S or O; and Y is a 
solid support unit or hydrogen. 

90. The compound of claim 90, wherein X comprises a solid support unit 

91 . A library of isolated complex compounds reminiscent of natural products having the 
following structure: 




wherein RpRt each independently comprises any linear or branched, substituted or unsubstituted 
alkyl alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycaibonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfliydryl, 
carbamoyl, nitzo, trifluoromediyl, any functionality incorporating phosphorous, and substituted 
or imsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substitutents 
selected from the groiq) consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy, and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer. 

92. The library of claim 91 produced by the process conqmsing: 

(a) synthesizing one or more epoxyol templates having the following structure: 
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wherein R,-R7 independently comprises any linear or branched, substituted or unsubstituted 
alkyU alkenyU anodnoalkyl, acylamino, acyloxy, alkoxycaibonyU alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, aminOy hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogra, cyano, sulfhydryl, 
caibamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substitutents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lowor alkyithio, lower alkylamino, nitro, phenoxy, benzyloxy; and whmin X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer; 

(b) reacting one or more ortho acetates with said one or more q)oxyol templates to 
yield one or more diversifiable scaffolds having the following structure: 




wherein R|*R« mdq>endently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyU aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyU amino, hydroxy, thio» aryloxy, arylalkoxy, alkynyl, halogen, cyano, sul&ydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating pho^horous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-S substitutents 
selected from the group consisting of lower alkyl, hal , hydroxy, amino, thio, lower alkoxy, 
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lower alkylthio, lower alkylamino, nitro, phcnoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer. 

(c) diversifying said one or more scaffold stmctures at said one or more reactive 
moieties with one or more reagents or a skip codon to generate one or more isolated complex 
compounds reminiscent of natural products. 

93. An isolated natural product-like compound comprising the following structure: 




wherein R|-Rt each independently comprises any linear or branched, substituted or unsubstituted 
alkyi, alkenyl, aminoalkyU acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyaDcyU 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, aiylalkoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-S substitutents 
selected from the groiq) consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkyhmino, nitro, phenoxy, benzyloxy; and whoein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer. 

94. The compound of claim 93, wherein X comprises a solid support unit 

95. An isolated library of complex compounds reminiscent of natural products comprising 
the following structure: 
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wherein Ri-R^ each independently comprises hydrogen, any linear or branched aDcyl, alkenyl, 
aminoaUcyl, acylamino, acyloxy, alkoxycaibonyl, alkoxy, alkylaryl, hydroxyalkyl, thioaDcyl, 
acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfliydryl, carbamoyl, 
nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted heterocycle, 
wherein said substituted heterocycle is preferably substituted with 1-S substituents selected from 
the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, 
lower alkylamino, nitro, phenoxy, and benzyloxy; X is any of the above, a solid support, a 
biomolecule or polymer, and Y is a nucleophile selected from the group consisting of amine, 
phenol, maleonate, thiol, caiboxylic add, and azide. 

96. The library of claim 95 produced by the process comprising: 

(a) synthesizing one or more epoxyol templates having the following structure: 




wherein K^Kf independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycaibonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cymo, sulfliydryl, 
carbamoyl, nitro, trifluoromethyl, any.fimctionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein saki heterocycle is substituted with 1*5 substitutents 
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selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkyl^mino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer. 

(b) reacting one or more ortho acetates with said one or more epoxyol templates to 
yield one or more diversifiable scaffolds having the following structure: 




wherein R|-R« independently comprises any linear or branched, substituted or unsubstituted 
alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycaibonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, tfaio, aryloxy, arylaUcoxy, alkynyl, halogen, cyano, sulfhydryl, 
carbamoyl, nitro, trifluoromethyU any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle whopein said heterocycle is substituted with 1-5 substitutents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, and 

(c) reaction with one or more palladium allylation catalysts and one or more 

« 

nucleophiles after reaction with said one or more ortho acetates to yield one or more diversifiable 
scaffolds having the following structure: 
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(d) diversifying said one or more scaffold structures at said one or more reactive 
moieties with one or more reagents or a skip codon to generate one or more isolated complex 
compounds reminiscent of natural products. 

97. An isolated natural product-like compound comprising the following structure: 




wherein R,-R, each independently comprises hydrogen, any linear or branched alkyU alkenyU 
aminoalkyl, acylamino, acyloxy, alkoxycaifoonyl, alkoxy, alkylaryl, hydroxyaDcyU thioalkyl, 
acyl, amino, hydroxy, thio, aryioxy, arylalkoxy, alkynyl, halogen, cyano, sulfiiydryl, carbamoyl, 
nitro, trifluorometfayl, any functionality incorporating phosphorous, and substituted heterocycle, 
wherein said substituted heterocycle is preferably substituted wiA 1-5 substituents selected from 
the grovp consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, 
lower alkylamino, nitio, phenoxy, and benzyloxy, X is any of the above, a solid support, a 
biomolecule or polymer, and Y is a nucleophile selected from the group consisting of amine, 
phenol, maleonate, thiol, carboxylic acid, and azide. 

98. The compound of claim 97, wherein X comprises a solid support unit 

99. An library of isolated complex compounds reminiscent of natural products having the 
foUowing structure: 
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R4R3 
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X 
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wherein R|-R|| each independently comprise hydrogen, any linear or branched alkyl, alkenyU 
aminoalkyl, acylamino, acyloxy, alkoxycarbonyl, aOcoxy, alkylaiyl, hydroxyaUcyl, thioalkyl, 
acyl, amino, hydroxy, thio, aryloxy, aiylalkoxy, alkynyl, halogen, cyano, sul&ydiyl, caibamoyl, 
nitro, trifluoromethyl, any functionality incorporating phosphorous, and substitiited or 
tmsubstitued heterocycle wherein said substituted heterocycle is preferably substituted with 1-S 
substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower 
alkoxy, lower alkyldiio, lower alkylamino, nitro, phenoxy, and benzyloxy; and X is any of the 
above, a solid siq)port unit, biomolecule or polymer. 

1 00. The library of claim 99 produced by the process comprising: 

(a) synthesizing one or more epoxyol templates having the following structure: 



wherein R1-R7 independently conq}ri8es any linear or branched, substituted or unsubstituted 
alkyl, alkenyU aminoallyl, acylamino, acyloxy, alkoxycarbonyl, alkoxy, alkylaryl, hydroxyaUcyl, 
thioalkyl, acyl, amino, hydroxy, thio, aiyloxy, arylalkoxy, alkynyl, halogen, cyano, sulfliydiyl, 
caibam yl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted witfi 1-5 substitutents 
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selected from the group consisting of lower aikyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phcnoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, 

(b) reacting one or more ortho acetates with said one or more epoxyol templates to 
yield one or more diversifiable scaffolds having the following structure: 




wherein RrR« independently conq>rises any linear or branched, substituted or unsubstituted 
alkyl, alkenyU aminoalkyl, acylamino, acyloxy, alkoxycafbonyl, alkoxy, alkylaryl, hydroxyalkyl, 
thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfliydryU 
carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 
or imsubstituted heterocycle wherein said heterocycle is substituted with US substitutents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy; and wherein X is any of the 
above, hydrogen, a solid support unit, a biomolecule or a polymer, and 

(c) reaction with one or more palladium allylation catalysts and one or ioore 
nucleophiles after reaction with said one or more ortho acetates to yield one or more diversifiable 
scafifolds having the following structure: 
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(d) reaction with one or more nittones after reaction with said one or more palladium 



4 
5 
6 
7 
8 
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17 
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catalysts to generate one or more diversifiable scaffolds having the following stnicture: 



whoein R|-Rti is selected from the group consisting of^ hydrogen, any linear or'branched alkyl, 
alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycaibonyl, alkoxy, aO^laiyl, hydroxyalkyl, 
thioaUcyU acyU amino, hydroxy, tfaio. aiyloxy, aiylalkoxy, alkynyl, halogen, cyanb, snlfhydryi, 
carbamoyl, nitro, trifluorometfayl, any functionality incoiporating phosphorous, and substituted 
or unsubstitnted h^oocycle, wherein said substituted heterocycle is preferably substituted with 
1-5 substituents selected from the gfovp consisting of lower alkyl, halo, hydroxy, amino, thio, 
lowCT alkoxy, lower alkyldiio, lower alkylamino, nitro, phenoxy, and benzyloxy; and X is any of 
the above, a solid siq>poit unit, a biomolecule or polymo; and 

(e) diversifying said one or more scaffold structures at said one or more reactive 
moieties with one or more reagents or a skip codon to generate one or more isolated complex 
compounds reminiscent of natural products. 

101 . An isolated natural product-like conqMund comprising the following stnicture: 



2 




R4R3 
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wherein RrR,, each independently comprise hydrogen, any linear or branched alkyl, alkenyi, 

1 aminoalkyU acylaniino, acyloxy, alkoxycarbonyl, alkoxy, alkylaiyl, hydroxyalkyl, thioalkyl, 

2 acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, aUcynyl, halogen, cyano, sulfhydryl, carbamoyl, 

3 nitro, trifluoromethyl, any functionality incoq>orating phosphorous, and substituted or 

4 unsubstitued heterocycle wherein said substituted heterocycle is preferably substituted with 1 -5 

5 substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower 

6 alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, and benzyloxy; and X is any of the 

7 above, a solid support unit, biomolecule or polymer. 
8 

9 102. The compound of claim 101, wherein X comprises a solid support unit 
10 

11 103. A library of isolated conq)lex compounds reminiscent of natural products having the 

12 following structure: 
13 
14 

15 0 0 

Re 




16 wherein R^Ri indq)endently con^mses any linear or branched alkyl, alkenyl, linear or branched 

17 aminoaDcyl, linear or branched acylamino, linear or branched acyloxy, linear or branched 

18 alkoxycaibonyl, linear or branched alkoxy, linear or branched alkylaryl, linear or branched 

19 hydroxyalkyl, linear or branched thioalkyl, acyl, amino, hydroxy, thio, aryloxy, aiylallkoxy, 

20 hydrogen, alkynyl, halogen, cyano, sulfhydryl, carbamoyl, nitro, trifluoromc&yl, and substituted 

21 or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substituteats 

22 selected from the ffoup consisting of lower alkyl halo, hydroxy, amino, thio, lower alkoxy, 
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lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy, and any derivative incorporating 
phosphorous; and whrein X is any of the above, a solid support, or any biomolecuie or polymer. 

104. The library of claim 1 03 produced by the process comprising: 

(a) synthesizing one or more epoxyol templates having the following structure: 



5 




6 wherein R^R^ independently comprises any linear or branched, substituted or unsubstituted 

7 alkyl, alkenyl, aminoalkyl, acylamino, acyloxy, alkoxycaifoonyl, alkoxy, alkylaryl, hydioxyalkyl, 

8 thioalkyU acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, alkynyl, halogen, cyano, sulfliydryU 

9 carbamoyl, nitro, trifluoromethyl, any functionality incorporating phosphorous, and substituted 

10 or unsubstituted heterocycie wherein said heterocycle is substituted with 1-S substitutents 

1 1 selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 

12 lower alkylthio, lower alkylamino, nitxo, phenoxy, benzyloxy; and wherein X is any of the 

13 above, hydrogen, a solid support unit, a biomolecuie or a polymer, 

14 (b) reacting said one or more epoxyol templates with one or more acylating agents, 

15 tosyl azide, and a catalyst capable of efifecting cyclopropanation to yield one or more sca£folds 

16 having the following structure: 
17 
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wherein Rj-R^ independently comprises any linear or branched alkyl, alkcnyl, Unear or branched 
aminoalkyl, linear or branched acylamino, linear or branched acyloxy, linear or brandied 
alkoxycarbonyl, linear or branched alkoxy, Imear or branched alkylaryl, linear or branched 
hydroxyalkyU linear or branched thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylalkoxy, 
hydrogen, alkynyl, halogen, cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, and substituted 
or unsubstituted heterocyclyl wherein said heterocycle is substituted with 1-5 substitutents 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy, and any derivative incorporating 
phosphorous; and whrein X is any of the above, a solid support, or any biomolecule or polymer, 
and 

(c) diversifying said one or more solid support bound scaffold structures at one or 
more of said reactive moieties with one or more reagents or a skip codon, to generate one or 
more isolated complex compounds reminiscent of natural products. 

105. An isolated natural product«like compound comprising the following structure: 




wherein RrR^ independently comprises any linear or branched alkyl, alkenyl, linear or branched 
aminoalkyl, linear or brandied acylamino, linear or branched acyloxy, linear or branched 
alkoxycaifoonyl, linear or branched alkoxy, linear or branched alkylaryl, linear or branched 
hydroxyalkyl, Unear or branched thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylallkoxy, 
hydrogen, alkynyl, halogen, cyano, sulihydryl, carbamoyl, nitro, trifluoromediyl, and substituted 
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or unsubstituted heterocycle wherein said hctcrocycle is substituted with 1-5 substitutcnts 
selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 
lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy, and any derivative incorporating 
phosphorous; and whrein X is any of the above, a solid support, or any biomolecule or polymer. 

106. The compound of claim 105, wherein X comprises a solid siqyport unit 

1 07. A library of isolated complex compounds reminiscent of natural products having the 
following structure: 




wherein R|-R|i are any linear or branched aQcyl, alkenyl, linear or branched aminoalkyU linear or 
branched acylamino, linear or branched acyloxy, linear or branched alkoxycarbonyl, linear or 
branched alkoxy, linear or branched alkylaryl linear or branched hydroxyalkyl, linear or 
branched thioalkyl, acyl, amino, hydroxy, thio, aryloxy, aiylallkoxy, hydrogen, alkynyl, halogen, 
cyano, sulfliydryl, carbamoyl, nitro, thfluoromethyl, and substituted or unsubstituted heterocycle 
wherein said heterocycle is substituted with 1-S substituents selected from the grotq) consisting 
of lower alkyi, halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, lower alkylamino, 
nitro, phenoxy, benzyloxy, and any derivative incorporating phosphorous; and X is a any of the 
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above, a solid support, or any biomolcculc or polymer, and Z is MR, wherein R is any substitucd 
or unsubstituted alkyl or aryl moirty, CHj, 0, or S. 

108. The library of claim 107 produced by the process comprising: 
providing one or more isonicotinamide templates; 

reacting said one or more isonicotinamide templates with bromoacetophenone, 
triethylamine, and a double bond containing electron withdrawing group to yield one or more 
diversifiable piperidine scaffolds having the following structure: 




wherein R]-R] i each independently comprise hydrogen, any linear or branched alkyl, alkenyU 
aminoalkyl, acylamino, acyloxy, alkoxycarbonyU alkoxy, alkylaryU hydroxyalkyl, thioalkyl, 
acyl, amino, hydroxy, thio, aiyloxy, aiylalkoxy, alkynyl, halogen, cyano, sulfhydryl, carbamoyl, 
nitro, triiluorometfayU any functionality incorporating phosphorous, and substituted or 
unsubstituted heterocycle, wherein said substituted heterocycle is preferably substituted widi 1-S 
substituents selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower 
alkoxy, lower alkylthio, lower alkylamino, nitro, phenoxy, and benzyloxy; X is any of the above, 
a solid support, a biomolecule or a polymer, and Z is NR, wherein R is any substituted or 
unsubstituted alkyl or aryl moiety, CE^ O or S. 
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1 

diversifying said one or more piperdinc scaffold structures at one or more of said reactive 

1 moieties with one or more reagents or a skip codon, to generate one or more isolated complex 

2 compounds reminiscent of natural products. 
3 

4 1 09. An isolated natural product-like compound comprising the following structure: 
5 

6 X 




7 wherein Ri-R| , are any linear or branched alkyl, alkenyl, linear or branched aminoalkyl, linear or 

8 branched acylamino, linear or branched acyloxy, linear or branched alkoxycarbonyl, linear or 

9 branched alkoxy, linear or branched alkylaryl, linear or branched hydroxyalkyU linear or 

10 branched thioalkyU acyU amino, hydroxy, thio, aryloxy, arylallkoxy, hydrogen, alkynyl, halogen, 

1 1 cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, and substituted or unsubstituted heterocycle 

12 wherein said heterocycle is substituted with 1-S substituents selected from the group consisting 

1 3 of lower alkyU halo, hydroxy, amino, thio, lower alkoxy, lower alkylthio, lower alkylamino, 

14 nitro, phenoxy, benzyloxy, and any derivative incorporating phosphorous; and X is a any of the 

15 above, a solid support, or any biomolecule or polymer, and Z is MR, wherein R is any substitued 

16 or unsubstituted aOcyl or aiyl moiety, CHj, O, or S. 

17 . 

18 110. The compound of claim 109, wherein X comprises a solid support unit 
19 

204 



wo 00/06525 



PCT/US99/16753 



111. A library of isolated complex compounds reminiscent of natural products having the 
following structure: 



X 
I 




Rs R? Re 



wherein Ri-Rn are indq)endently any linear or branched alkyU aUcenyU linear or branched 
aminoallcyl, linear or branched acylamino, linear or branched acyloxy, linear or branched 
alkoxycarbonyl, linear or branched alkoxy, linear or branched alkylaryl, linear or branched 
hydroxyalkyl linear or branched thioalkyl, acyl, amino, hydroxy, thio, aryloxy, arylallkoxy, 
hydrogen, alkynyl, halogen, cyano, sulfiiydryl, carbamoyl, nitro, trifluoromethyl, and substituted 
or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substituents 
selected fiom the group consisting of lower aUcyl halo, hydroxy, amino, thio, lower alkoxy, 
lower alkyldiio, lower alkylamino, nitro, phenoxy, benzyloxy, and any derivative incorporating 
phosphorous; and X is a any of die above, a solid suppoit, or any biomolecule or polymer. 

1 12. The library of claim 1 1 1 produced by the process conqmsing: 
providing one or more isonicotinamide templates; 

reacting said one or more isonicotinamide templates with bromoacetophenone, 
triethylamine, and a double bond containing electron withdrawing group to yield one or more 
diversifiable piperidine scaffolds having the following structure: 
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X 




Re R? Re 



wherein R|-Rn independently include hydrogen, any linear or branched alkyl, aDcenyl, 
aminoalkyl, acylamino, acyloxy, alkoxycarfoonyl, alkoxy, alkylaryU hydroxyalkyl thioaDcyU 
acyU amino, hydroxy, thio, aiyloxy, arylaOcoxy, alkynyl, halogen, cyano, sulfliydiyU caibamoyU 
nitro, trifluoromethyU any functionality incorporating pho^horous, and substituted or 
unsubstitued heterocycle wherein said substituted heterocycle is preferably substituted witii 1-5 
substituents selected from the ffoup consisting of lowo* alkyl, halo, hydroxy, amino, thio, lower 
alkoxy, lower alkylthio, lower alkyhunino, nitro, phenoxy, and benzyloxy; and X is any of the 
above, a solid support, a biomolecule or polymer, and 

diversifying said one or more pipexdine scaffold structures at one or more of said reactive 
moieties with one or more reagmts or a skip codon, to generate one or more isolated complex 
compoimds reminiscent of natural products. 

113. An isolated natural product-like compound comprismg the following structure: 
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X 
I 




Re R7 Re 



1 wherein Rt-R| j are independently any linear or branched alkyl, aikenyi, linear or branched 

2 aminoalkyU linear or branched acylamino, linear or branched acyloxy, linear or branched 

3 alkoxycaibonyU linear or branched alkoxy, linear or branched aDcylaryU linear or branched 

4 hydroxyalkyU linear or branched thioallcyl, acyl, amino, hydroxy, thio, aryloxy, arylallkoxy, 

5 hydrogen, alkynyU halogen, cyano, sulfhydryl, carbamoyl, nitro, trifluoromethyl, and substituted 

6 or unsubstituted heterocycle wherein said heterocycle is substituted with 1-5 substituents 

7 selected from the group consisting of lower alkyl, halo, hydroxy, amino, thio, lower alkoxy, 

8 lower alkylthio, lower alkylamino, nitro, phenoxy, benzyloxy, and any derivative incorporating 

9 phosphorous; and X is a any of the above, a solid siqyport, or any biomolecule of polymer. 
10 

11 114. The compound of claim 1 13, wherein X comprises a solid s\q>port unit 
12 

13 lis. A method for determining one or more biological activities of members of a library of 

14 compounds conqmsing: 

15 subjecting a library to a biological target, wherein said hlnrary is an isolated complex 

16 library of compounds reminiscent of natural products; 

17 determining a statistically significant change in a biochemical activity relative to the level 

18 of biochemical activity in the absence of the library of compounds; and 

19 identification of the library members producing said statistically significant change. 
20 

2 1 1 16. A kit for determining one or more biological activities of a library member comprising: 
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providing a binding reagent; and 

1 providing a library of compounds, wherein said library of compounds is an isolated 

2 complex library of compounds reminiscent of natural products. 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
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Figure 1 
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Ytterbium triflate-catalyzed Ritter reaction 
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Epoxide Thiolvsis 
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Nitrone and Nitrile Oxide, 
Alkyne Cycloadditions 




Figure 3S 
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Representative Potential Nucleation Points 



R|» Trotn aliphatic ntcoholi wtilch will 
be aitaclted by • MiUunobu reacUan. 
Siraight chain, branched, and cyclic alcoliol. 
TIic key reqttiremenl is Oiat the alcohol not 
have an unprotected site (hat could be acylnted. 
An amine, ihiot etc. 



Kj- Chlofoformaics (alcohols reacted with phaicene), 
and anything that can acylatc or alkylate an amine, ix. 
alkyi bromides, mejtylateji, aldehyilcj. etc. 

f^i* allyl any allyl derivative of allyllribulyltin. thiatolc, indole 

all amines and amino acids 

alt amines and nlcoliois 
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Figure 37 
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Representative LC-MS data for testing of building 
blocks, (rop) Starting material and pnxluct stnictuies. (bottom) 
Mass spectrum of product peak, (insei) 214 nm UV trace. Total 
Ion Count (TIC) trace, product mass trace, starting material 
mass trace. WUle the starting material is difficult to detect in 
the UV and TIC traces, a small amount is cleariy seen in the 
single mass trace at 4% relative intensity con^)ared to the 
product Note the slight (0.09 min) delay between the UV 
detector and mass detector retention times. 
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a) Alkyne building bioclcs 




c) Acid building blocks 




Tetracycle and building blocks used in test library. 
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Alkyne and tmine building block masses and the 
resulting 64 unique T^hydroxyamide produa masses. Acytation of 
the C-6 alcohol with a caiboxylic add shifts all of the product 
masses for that pool by die same value (mass of the add minus 
water). 
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RqnesenUtive LC-MS 
dau-tor test library pool AV^SJLAS 
acyUted with Add 4. (tap) Mass 
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chromatognun. (mid^) TTC tnoe 
and tingle tnass traces, (froitom) 
Gonesponding stnictnres. Tbe550 
and 540 single mass traces rcfiresent 
typical "dean** product signals. 
Smaller peaks (6,02 min. 6 J8 min) 
in tbe 578 single mass trace arise 
from isotopic compositions of lower 
mass productt (FW s 575, 57d). 
The 381 single mass trace is 
representative of a "weak" product 
signal. 
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Treatment 




Mink lung cell proliferation assay. 
Lane i: No treatment Lane 2: 0J%DMSO 
controL Lanes 3-10: Pools 43{XA1} through 
43{X9X,8} at 1 mM concentration per 
compound. Data represent the average of three 
experiments with error bars indicating one SD. 
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Activators of the TGF-p-responsivc reporter gene. 
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TGF-P-responsive reporter gene 
assay. Land: NotreatmenL Lane 2: 0.1% 
DMSO control. Lane 3: 200pMTGF.p. Lanes 
4-11: Pools 43{XA1} through 43(K^) 
assayed at concentration of 250 nM per 
compound. Data represent a single experiment 
with fold activation calculated relative to 
untreated cells. 
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Figure 67 
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Representative EC-OC tnoe for binary encoding tag analysis. The sample analyzed was from the tag coupling reactioo 
encoding amine building block 28. The product structure corresjponding to the bmaiy code is shown. 
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FURTHER INFORMAT1 N COHTINUEO FROM PGT/I8A/ 210 



1. Claims: 1-7 (partially), 11-14. 15-19 (partially). 46-50. 
115 (partially). 116 (partially) 



Method for generating one or more isolated complex confounds 
reminiscent of natural products comprising synthesizing 
templates of formula 11(a) and 11(b). library made of those 
template compounds* screening method and kit. 



2. Claims: 1-7 (partially). 15-19 (partially); 20 (partially). 

25-27. 103-106. 115 (partially), 116 (partially) 



Method for generating one or more isolated complex compounds 
reminiscent of natural products comprising synthesizing 
templates of the formulas found in claim 25 (a) and (b). 
library made of those template compounds, screening method 
and kit. 



3. Claims: 1-7 (partially), 15-24 (partially). 99-102. 
115 (partially), 116 (partially) 



Method for generating one or more isolated complex compounds 
reminiscent of natural products comprising synthesizing 
templates of the formula found in claim 22 and not covered 
by claim 25, library made of those template compounds, 
screening method and kit. 



4. Claims: 1-7 (partially), 15-21 (partially), 23 (partially), 
24 (partially), 95-98, 115 (partially), 
116 (partially) 



Method for generating one or more isolated complex compounds 
reminiscent of natural products comprising synthesizing 
templates of the formula found in claim 21 and not covered 
by claims 22 or 25. library made of those template 
compounds, screening method and kit. 



5. Claims: 1-7 (partially), 15-20 (partially), 23 (partially), 
24 (partially), 91-94, 115 (partially). 
116 (partially) 



Method for generating one or more isolated complex compounds 
reminiscent of natural products conprising synthesizing 
t^lates of the formulas found in claim 20 (a) and (b) and 
not covered by claims 21, 22 or 25, library made of those 
template compounds, screening method and kit. 
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FURTHER INFORMATION CONTINUED FROM PCT/I A/ 210 



6. Claims: 1-7 (partially), 28 (partially), 29, 

30-32 (partially), 87-90, 115 (partially), 
116 (partially) 



Method for generating one or more isolated complex compounds 
reminiscent of natural products comprising synthesizing 
templates of the formulas found in claim 29, library made of 
those tenplate compounds, screening method and kit. 



7. Claims: 1-7 (partially), 28 (partially), 30-32 (partially), 
79-82, 115 (partially), 116 (partially) 



Method for generating one or more isolated complex compounds 
reminiscent of natural products comprising synthesizing 
templates of the formulas found in claim 28 and not covered 
by claim 29, library made of those template compounds, 
screening method and kit. 



8. Claims: 1-7 (partially), 33 (partially), 34, 
35-37 (partially) 



Method for generating one or more isolated complex compounds 
reminiscent of natural products ccnnprising synthesizing 
templates of the formulas found in claim 34. 



9. Claims: 1-7 (partially), 33 (partially), 35-37 (partially), 
83-86, 115 (partially). 116 (partially) 



Method for generating one or more isolated complex compounds 
reminiscent of natural products comprising synthesizing 
templates of the formulas found in claim 33 and not covered 
by claim 34, libraries made of those template compounds, 
screening method and kit. 



10. Claims: 1-7 (partially), 38-41, 107-110, 115 (partially), 
116 (partially) 



Method for generating one or more isolated complex conpounds 
reminiscent of natural products comprising synthesizing 
templates of the formulas found in claim 38, libraries made 
of those template compounds, screening method and kit. 



11. Claims: 1-7 (partially), 42-45, 111-114, 115 (partially), 
116 (partially) 
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Method for generating one or more Isolated complex compounds 
reminiscent of natural products comprising synthesizing 
templates of the formulas found in claim 42, libraries made 
of those template compounds, screening method and kit. 



12. Claims: 1-7 (partially), 15-19 (partially), 51-54, 
115 (partially), 116 (partially) 



Library of isolated complex compounds comprising the 
structure found in claim 51, the compounds per se, screening 
method and kit. 



13. Claims: 1-7 (partially), 15-19. (partially), 55-58, 
115 (partially), 116 (partially) 



Library of isolated complex compounds comprising the 
structure found in claim 55, the compounds per se, screening 
method and kit. 



14. Claims: 1-7 (partially). 15-19 (partially), 59-62, 
115 (partially), 116 (partially) 



Library of isolated complex compounds comprising the 
structure found in claim 59, the compounds per se, screening 
method and kit. 

15. Claims: 1-7 (partially), 15-19 (partially), 63-66, 
115 (partially), 116 (partially) 

Library of isolated conplex compounds comprising the 
structure found in claim 63, the compounds per se, screening 
method and kit. 



16. Claims: 1-7 (partially), 15-19 (partially), 67-7G, 
115 (partially), 116 (partially) 



Library of isolated complex compounds conv)rising the 
structure found in claim 67, the compounds per se, screening 
method and kit. 



17. Claims: 1-7 (partially), 15-19 (partially), 71-74, 
115 (partially), 116 (partially) 
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Library of isolated complex compounds con?)rising the 
structure found 1n claim 71 > the conpounds per se, screening 
method and kit. 



18. Claims: 1-7 (partially), 15-19 (partially), 75-78, 
115 (partially), 116 (partially) 



Library of isolated complex compounds comprising the 
structure found in claim 75, the compounds per se, screening 
method and kit. 



19. Claims: 15-19 (partially), 115 (partially), 116 (partially) 



Method for generating a library of isolated complex 
compounds reminiscent of natural products comprising the 
synthesis of epoxyol templates and not covered by former 
subjects, screening method and kit. 



20. Claims: 1-7 (partially), 115 (partially), 116 (partially) 

Method for generating a library of isolated complex 
compounds reminiscent of natural products not covered by 
former subjects, screening method and kit. 



21. Claims: 8-10 

Method for generating a novel ortho-nitrobenzyl photolabile 
linker 
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